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ABSTRACT 


Computer  programs  which  enable  the  reliability  engineer  to  mechanically 
apply  the  "RADC  Reliability  Notebook,"  Volume  II,  September  19^7,  in  obtain¬ 
ing  the  failure  rate  of  piece  parts  are  presented. 


■v 


TABLE  OF  CONTENTS 

Contents  Page 

SECTION  I  INTRODUCTION . 1 

OBJECTIVE . X 

RESULTS  .  1 

LIBR/J?y  CONTENT . . . 

COJIPUTER  OPERATION . 2 

PROGRAM  AVAILABILITY  .  2 

FUTURE  STUDIES  .  2 

WARNING  .  2 

SECTION  II  PROGRAM  LISTINGS  .  3 

RESISTORS . 3 

CARBON  COMPOSITION  RESISTORS  .  h 

FILM  RESISTORS  9 

FIXED  WIREWOUND  RESISTORS  .  . . 15 

POTENTIOMETERS  (VARIABLE  RESISTORS) . 21 

CAPACITORS . .  * . 28 

CONNECTORS . 3U 

REUYS  . 38 

SWITCHES . 43 

SEMICONDUCTORS  .  48 

MICROCIRCUITS  .  55 

PRINTED  WIRING  . . 60 

SECTION  III  PROGRAM  INPUT-OUTPUT  EXAMPLES  .  63 

INTRODUCTION  .  63 

PROGRAM  INSTRUCTIONS  .  63 

DATA  INPUT . 64 

OUTPUT  SYtIBOLS  AND  CODES  . 64 

EXAMPLES . 64 

EXAMPLE  1  (POTENTIOMETERS)  .  65 

EXAMPLE  II  (SEMICONDUCTORS)  .  68 

EXAMPLES  III  (MICROCIRCUITS)  .  . . 76 

EXAMPLE  IV  (CAPACITORS)  .  82 

APPENDIX  PROGRAM  INSTRUCTION  LISTINGS  .  85 

CARBON  COMPOSITION  RESISTORS  .  86 

FIIM  RESISTORS  . . 8? 

FIXED  WIREWOUND  RESISTORS  .  88 


V 


TABLE  OF  CONTENTS  CONT'D 


Contents  Page 

POTENTIOMETERS  89 

CAPACITORS . 90 

CONNECTORS . 91 

RELAYS . 92 

SWITCHES  . .93 

SEMICONDUCTORS . 9U 

MICROCIRCUITS  .  95 


vi 


SECTION  I 


INTRODUCTION 


1.  OBJECTIVE 

The  purpose  of  this  report  is  to  provide  the  reliability  engineer  with 
a  computerized  version  of  the  "RADC  Reliability  Notebook"  (Vol.Il),  September 

1967. 

Basis  of  this  effort  was  the  number  of  inquiries  to  RADC  for  a  computerized 
version  of  the  Notebook  since  publication. 

2.  RESULTS 

A  library  of  computer  programs,  written  in  basic  language  for  the  General 
Electric  6145/Time-Sharinfl:  System,  which  provide  the  reliability  engineer  with 
a  mechanical  means  of  applying  the  "RADC  Reliability  Notebook"  in  obtaining 
catastrophic  failure  rates  for  part-types  covered  by  the  Notebook.  These 
nrograms  provide  the  engineer  with: 

A.  Short  analysis  response  time  resulting  in  cost  savings 

B.  Capability  of  obtaining  failure  rates  of  a  given  part  for  various 
stress  conditions 

C.  Repeatability  and  minimization  of  error  because  of  computer 
assessment. 

3.  LIBRARY  CONTENr 

A  listing  of  the  computer  programs  contained  herein  is  presented  in  the 
table  of  contents.  Computer  listings  and  examples  of  the  implementation  of 
the  programs  are  presented  in  Sections  I  and  II  of  this  report. 

Following  is  a  list  of  part  categories  covered  in  the  Notebook  which  are 
not  covered  herein.  This  is  because  the  failure  rate  prediction  techniques 
did  not  lend  themselves  to  computerization  or  the  math  models  were  not  avail¬ 
able,  and  the  GE/6h5/'rss  basic  language  does  not  provide  the  necessary  rou¬ 
tines,  storage,  etc.  which  are  required  to  perform  n\unericai  analysis  to 
approximate  the  functions. 

A.  Magnetic  devices 

B.  Rotating  devices 

C.  Electronic  tubes 
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U.  COMPUTER  OPERATION 


Instructions  for  the  CE/61t5/TSS  terminal  operation  are  presented  in  the 
"RADC  TSS-645  Basic  Reference  fianual,"  Oetoher  1968. 

5.  PROGRAM  AVAILABILITY 

The  intent  is  to  medce  the  programs  available  to  the  users  of  the  RADC 
GS/TSS/System  through  the  system  library.  These  users  will  be  notified  when 
the  programs  are  placed  in  the  system.  Others  may  obtain  paper  tapes  of  the 
programs  on  request  of  RADC/EMRR/GAFB/NY/13l*i<0. 

6.  FUTURE  STUDIES 

It  is  planned  by  EMNRE  to  expand  the  library  to  include  equipment  and 
system  failure  rate  prediction  programs,  and  convert  this  library  from  basic 
to  FORTRAN  IV.  With  the  advent  of  the  FORTRAN  library  it  is  hoped  that  the 
part  categories  not  included  herein  can  be  incorporated. 

T.  WARNING 

The  computer  programs  herein  do  not  have  checks  for  values  of  part 
parameters  and  stress  conditions  which  fall  outside  the  part  specifications 
or  failure  rate  prediction  model  design. 
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SECTION  II 


PHOGRAM  LISTINGS 


This  section  presents  a  computer  listing  of  the  computerized  version  of 
the  "FADC  Reliability  Notebook,"  Volume  II,  September  1967* 

These  programs  have  been  developed  for  piece-part  failure  rate  predictions, 
i.e.  they  enable  the  reliability  engineer  to  obtain  the  failure  rate  of  a 
piece  part  for  one  or  more  stress  conditions  in  one  computer  run  (see  Section 
III  for  examples).  These  programs  have  not  been  developed  for  obtaining 
failure  rate  predictions  of  equipments  or  systems.  As  discussed  in  Section  I 
the  development  of  such  a  library  of  computer  programs  is  planned  by  EMNRR. 


RESISTORS 


A.  Carbon  composition 

B.  Film 

C.  Wi rewound. 


CARBOM  COMFOSl  TION  RESISTORS 


00010  DIMAC  10);iB(  10>*C(  10>*D<  i0>«E(  10><F(  10><  G(  l‘>0)  jH(  60)<  J<  60>i  V<  7>jB 
00000  DIM  VSC  10;«US(  10) 

00030  PHINTTABC  12)  I  "FAILURE  RATES  FOR  CARBON  COMPOSITION  RESISTORS" 

00040  PRINT 

000S0  PRINT  "  DO  YOU  WISH  INSTRUCTIONS - YES  OR  NO"! 

000410  INPUT  US 
0  0070  IF  US- "NO"  GO  TO  0490 
00080  PRINT 

00090  PRINT  "THIS  PROGRAM  CALCIE.ATES  THE  BASE  FAILURE  RATE  AND  THE  " 
00100  PRINT  "CATASTROPHIC  FAILURE  HATE  FOR  THE  FIRST  PERIOD  OF  LONGEVi  ni 
00il@  P«UNT"A  MULTIPLE  OF  THE  FIRST  PERIOD  OF  LONGEVITY  FOR  CARBON  COMP* 
@0lg0  PRINT  "IN  ACCORDANCE  "! 

0  01M  PRINT" WITH  THE  RADG  RELIABILITY  NOTEBOOK#  SEPT.  1967. 

0  0140  PRINT 

00IR0  PRINT  VAB<  15>! "INPUT  REOUl REM EN TS" 

00160  PRINT 

00170  PRINT  "I.  RESISTOR  STYLE" 

00180  PRINT 
00190  PRINT 

00000  PRINT  "2.  RESISTANCE  VALUE  (0HMS>" 

00gie  PRINT 

00000  PRINT  "3«  ENVIRONMENT  >-  LABORATORY#  GROUND#  ETC.." 

00000  PRINT 

00840  PRINr*4.  THE  MULTIPLE  OF  LONGEVITY  AND  THE  VALUE  OF  PICL>  IF  THE" 
00RS0  PRINT"  FAILURE  HATE  FOR  A  MIE.T1PLE  OF  LONGEVITY  IS  TO  BE 
00060  PRINT 

00070  PRINT  "S.  STRESS  CONDITIONS" 

00080  PRINT 

00090  PRINT  "  A.  STRESS  RATIO  *•  OPERATING  POVIR/POVER  RATING" 

00300  PRINT  "  MAX#  MIN  AND  INCREMENT" 

00310  PRINT 

00330  PRINT  "  a*  OPERATING  TEMPERATURE  IDEGREES  C>" 

@0330  PRINT  "  MAX#  MIN#  AND  INCREMIMT" 

00340  PRINT 

003S0  PRINT  "NOTES*" 

003Si  PRINT 

00360  PRINT  "THE  ONLY  INPUT  TO  THE  PROGRAM  THAT  IS  REQUIRED  FROM  THE" 
00370  PRINT  "NOTEBOOK  13  THE  VALUE  OF  THE  PHD  FOR  LONGEVITY" 

0  0390  PRINT  "THE  REST  OF  THE  ABOVE  INPUTS  ARE  CODED  IN  THE  PROGRAM" 

00400  PRINT 

00401  PRINT  "IF  ONLY  ONE  VALUE  IS  TO  BE  ENTERED  FOR  A  STRESS  CONDITION" 
00400  PRINT  "INPUT  THE  VALUE  FOR  MAX*  MIN#  AND  INC  EXAMPLE!  1#  1#  I" 
00A03  PRINT 

00410  PRINT"MANY  OUTPUTS  ARE  CODED  IN  ACCORDANCE  WITH  THE  INPUT  CODES" 
00400  PRINT 

00430  PRINT  "THE  INPUTS  ARE  ENTERED  BY  THE  KEYBOARD  AS  THEY  ARE  QUEAl  ED" 
00440  PRINT 

00430  PRINT  "DO  YOU  WISH  TO  HUN  --  YES  OR  NO"! 

00460  INPUT  US  ' 

00470  lFUSw"yES"GOTO0490 

0  0480  GOTO0380 

00490  PRINT 

00600  PRINT 

00S03  Lit  VS<8!-"N0" 
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0  0510  PRINT 

0  0520  PRINT  ‘'FOR  WHAT  ENVIRONMENT  IS  THIS  ANALYSIS  TO  BE  PERFOIMED? ** 

0  0530  PRINT  "CD  LAaORATOFRf  Cg)  SATELLITE  ORBIT  C3>  QHOUNIL  FIXED" 

0  0S40  PRINT  "CA>  GROUND*  PORTABLE  1 5)  AIRBORNE*  INHABITED  C6)  QROUNDt 
0  0530  PRINT  "C7)  AIRBORNE*  UNINHABITED  (S)  SATELLITE*  LAUNCH" 

00560  PRINT  "<9)  MISSILE  - - INPUT  1*  2*  3*  .  . .  .*  0R  9"J 

0  0570  INPUT  Y 
0  0380  LET  Y8sY 
0  0581  PRINT 

0  058S  PRINT"GRADE  OF  RELIABILITY  «>  CD  UPPER  OR  <2)  LOWER  -  INPUT  I  OR  * 
0  058  3  INPUT  C7 
0  059  0  PRINT 

0  0600  PRINT  "VMAT  IS  THE  RESISTOR  STYLEl  (1)  RC-88*  <8)  RC-07*  <3)  RC-0B 
00610  PRINT  "C4)  RC"80i  C5>  RC-32*  (6)  RC~48  OR  (7)  RC-08"! 

0  0680  PRINT  "  INPUT  1*  2*  OR  7" 

0  0630  INPUT  S 
0  0640  LETSI>aS 
006S0  LET  U$<D»"RO-aa" 

0  0660  LET  gS<a)-"RC“07« 

0  0670  LET  use  3>«"HCo05" 

0  0680  LET  use  4)>»"RC»20" 

00690  LET  US<S)«i'»RG-3a" 

0  0700  LET  US(6)»«"RC«48" 

0  0710  LET  US<7)««RC-08** 

00780  LET  US«US(S) 

00730  IF  S<«i3@OTO07a0 

00740  IF  S-7QOTO0770 

0  0750  LET  S«>3 

0  0760  GOTO  0780 

0  0770  LET  S-4 

0  0780  PRINT 

0  0790  FOR  1«1  TO  4 

00800  READ  A<I}*B(I)*D<I}*E(1>*F(X> 

00810  NEXT  1 
00880  FOR  IwlTOS 
0  0830  READ  GCn 
0  0340  NEXT  1 

0  0850  PRINT  "RESISTANCE  C0HMS}”! 

00860  INPUT  G 
0  0870  LET  y«Y8 
0  0880  PRINT 

00890  PRINT  "IS  THE  FAILURE  HATE  FOR  A  MULTIPLE  OF  LONGEVITY  TO  0E«J 
0  0900  PRINT  "CALCULATED  ---  YES  OR  NO"l 
0  0910  INPUT  VS 
0  0980  1FVS«"NO"QOTO0980 
0  0930  PRINT 

0  0940  PRINT  "MULTIPLE  OF  LONGEVITY  AND  PICL)  »"1 
0  09  60  ENPUTC@*C9 
0  0970  PRINT 
0  0980  LET  RwG 
00990  LET  Y-Y*8 
0  1000  IF  a>99QOTOI030 
01010  JUST  YI-l 
0  1080  GO  TO  1130 
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0  1030 

IF  6>IES 

GO 

TO 

1050 

0  1040 

LET  Y1«S 

0  1050 

(1OTO1130 

0  1060 

IF  6>1E6 

GO 

TO 

1090 

0  1070 

LET  Yl»3 

0  1030 

00  TO  1130 

0  1090 

IF  ®»1E7 

GO 

TO 

1130 

01100 

LET  Yla4 

0UI0  00  TO  1130 
01100  l.iT  YIhS 
01130  FOR  lalTO  18 
01U0  IF  S>0aOTO1170 
011S0  RIAO  H<I}«J<n«T#T 
01160  80701010 
01170  !FS»3aOTOie00 
01130*  RlAQKdli  TjJ(1}>T 
011^0  80101010 
01000  READ  H<n»T#T/0(n 
01310  NEXT  1 

01330  lFUS(8}«'*YES'*THENi330 
01330  PRINT 

018A0  PRINT  "MAX#  MIN  AND  INCREMENT  OF  STRESS  RATIO  ""I 
01370  INPUT  D1#B3#  33 
01330  PRINT 

0  1890  PRINT  "MAX#  MIN  AND  INCREMENT  OF  OPER.  TEMPERATURE  C  DEQRBES  C)  » 
01330  INPUT  T1»T0#T3 
01330  FOmolTOS 
0  1340  PRINT 
01390  NEXT! 

0  1360  PRI I*'’** ♦♦  it!** 

01370  PRINT 
0  1330  PRINT 

01390  PRINT  TABCIDJ  "CARSON  COMPOSITION  RESISTORS" 

01 400  PRINT 

0U10  PRINT  TAS(g0>l"STYL.E"#  US 
01430  PRINT 

01430  PRINT  TAS(  1 0)1  "RESISTANCE  «"IR# 

01440  IF  yS*>8QOTOl470 
014S0  PRINT  "POWER  CODE  -"JYS 
01460  PRINT 

01470  PRINT  TAB<  17)1  "ENVIRONMENT  CODE  -"IY8 
0  1  480  PRINT 

014S1  LET  VS(  t)a"UPPER" 

0  1483  LET  yS(8)«"LQViR" 

0  148S  PRINT  TAB<  13)l"(3RAOE  OF  RELIABILITY  -"IVSCCT) 

0  1490  PRINT 

01500  IF  C9W08OTOIS30 

0  1510  PRINT  TAa<S)J"MW-,TIPLE  OF  LONQSVITY  «»"JC8»  "P1CL)*«"IG9 
01S80  PRINT 

0  1530  FOR  IwBSTOBl  STEP  B3 
0  1540  PRINT 

0  15S0  PRINT  "STRESS  RATIO  -"il 
01560  PRINT 

01570  PRINT  "TEMPERATURE"#  "  FAILURE  RATE  (S/1000  HRSO" 
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0  1620  PaiNTTAB< 1 5)1 "LCB) »;  TABC 30) I "LC R) "J  TABC 50) i ”L< RL) " 

0  1630  PRINT 

0I63I  IF  C7«2  THEN  01635 
0 1632  LET  H-HtY-l) 

0 1633  LETJ»J<Y“l) 

0  1634  GOTO01640 
0  1635  LET  H-HCV) 

0  1636  LET  JaJCY) 

0  1640  PRINT 

0  1650  FOR  TaT2T0Tl  STEPT3 

0  1660  LET  K»F<S)*EXP<<(T+273)/A<S))»DCS)>>fEXP<(I/B<S))»E<S)> 

01670  LET  A=CK*a<Yl)*H+J)*C9 
0  1690  IF  C9O0GOTO1720 
0  1700  PRINT  T*KjK*6<Y1)*H+J>”NA" 

0  1710  GOTO17S0 

0  1720  PRINT  T^L^K'fGCYD^H+J* A 
0 1750  NEXT  T 
0  1760  PRINT 
0  1770  NEXT  1 
01780  FOR  lalTOS 
0  1790  PRINT 
0  1800  NEXT  1 
0  1810  PRINT 
0  1820  PRINT 
0  1830  LET  TS«>0 

0  1840  PRINT  TABC13})"MATH  MODEL*' 

0  1850  PRINT 

0  1860  PRINT"  LCH)*‘A*EXP<<(T+273)/NT)te*EXPC(CP/P0)/NS)fH"J 
0  1870  PRINT  "♦PI(R)*PI(  E)  +  SIGMA<E)" 

0  1880  PRINT 

0  1890  PRINT  "  VMERE*" 

0  1900  PRINT  "Ai*"IF<S)*"NT»")A<S)^"NS»"IBCS) 

0  1910  PRINT 

0  1920  PRINT  "J**'lC<S)j."e“"JDCS)j"H=";  E<S)#”P1<R)»"IG<Y1) 

0  19  30  PRINT 

0  1940  PRINT  "UPPER  PI  <  E)»";HC  Y-- 1  )#  "UPPER  SI  GMAC  E) »") UCY- I  ) 

0  19  50  PRINT 

0  1960  PRINT  "LOWER  PI  <  E)»”IHCY)» "LOWER  SI  GMA<  E)-"»  J<  Y) 

0  1990  PRINT, 

0  2000  PRINT 

0  20  10  pRINT“**t**>l‘**»*Jt‘****J(i+*»*i|i 
0  2020  PRINT 
0  2030  FOR  1b1TO10 
0  2040  PRINT 
0  2050  NEXT  I 
0  2060  RESTORE 

0  2070  PRINT  "DO  YOU  WISH  TO  RON  ANOTHER  ANALYSIS  —  YES  OR  NO"l 
02080  INPUT  U$ 

0  8090  IFU$=>"NO"THENa380 
0  2100  LET  C9»0 
02110  PRINT 

0  2180  PRINT  "IS  THE  ANALYSIS  FOR  THE  SAME  ENVIRONMENT  —  YES  OR  N0") 
02130  INPUT  US 
0  2140  IF  U$a"NO"GOTO0500 
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02150  PRINT 

02160  PRINT"!  S  THE  ANALYSIS  FOR  THE  SAME  STRESS  CONDITIONS  --  YES  OR  NOS? 
02170  INPUT  uses) 

02180  PRINT 

02190  PRINT"!  S  THE  ANALYSIS  FOR  THE  SAME  RESISTOR  STYLE  — YES  OR  NO"J 
0  2200  INPUT  US 
0  2210  PRINT 

02220  IF  US«"NO"OOTO0590 
0  2230  PRINT 
0  2240  LET  SaSl 
0  2250  GOTO06S0 

0  2260  DATA  2Sj>  ■  26«  1>  19 SE- 1 3^  25>  •  31#  1>  1#  399E>  1 3 

02370  DATA  S5«#  •  42#  1#  1#  1 . 2E>  10#  25#  .  625#  1#  1#  3>  6E-' 10 
02280  DATA  1*  1#  1#  1*  1#  1. 6#2«  5 

0  2290  DATA  1#  .0001#  .  0002^  .  0005#  1  *  5#  .  00 1#  *  002#  .  00 1 

02300  DATA  1.04*  *0001#  *0002#.  0005#  l.S#  *001#  .002#  .001 
02310  DATA  2#.  0004#  *0005#.  001#  4#  .  002#  •  003#  *  003 

02320  DATA  5*  #  *  0008#  •  001# .  002#  10#  .004#  .005#  .006 
02330  DATA  4# .0006# *001# *001#  8# .003# .005# *003 
02340  DATA  7#  .001#  .  002*  .  002#  14#  .005**008#  *006 
02350  DATA  8#  *  001#  .  002#  .  002#  20#  *  005#  .  008#  .  006 
02360  DATA  1 5#  .  005#  .  002#  .  002#  40.#  .  01#  .  008#  .  006 
02370  DATA  20#  .  &t0S#  * 003#  3*  003*  80#  .01#  . 01#  .  01 
0  2  380  END 
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0  0010 
00000 
00030 
00040 
§0050 
00060 
00070 
00060 
06000 
00100 
00U0 
00100 
00130 
0  0140 
00150 
00160 
00170 
00160 
00190 
00600 
00610 
00660 
00830 
0  0640 
008S0 
008S1 
00860 
00870 
0  0860 
00690 
0  0300 
00318 
0  0360 
0  0330 
00331 
00338 
30333 
00340 
003S0 
00360 
00370 
00360 
00390 
00400 
00410 
00480 
00430 
00440 
00460 
00460 
00470 
00475 
0  0460 
0  0463 


OIHA<  ie>^B(  10>«C(  10).  0(  10). EC  t0)..F(10)^8(  150).H(  60>.  J(  60).  VC 4^>  7) 
DIH  V5(  10>.E<4>.U5(  10) 

PRINTTABC  15)J**FAILURE  RATE  FDR  FlUN  RESISTORS'* 

PRINT 

PRINT"  EO  YOU  WISH  INSTROeTiONS  — YES  OR  NO"# 

INPUT  U* 

IF  US-^NO"  QOTO0380 
PRINT 

PRINT^THIS  PROORAN  CALCULATES  THE  BASE  FAILURE  RATE  AND  THE  " 
PRlNT^CATASTAOPHtC  FAILURE  RATE  FOR  THE  FIRST  PERIOD  OF  LONGEVITYR 
PRINT"A  MULTIPLE  OP  THE  FIRST  PERIOD  OF  LONQEVXTY  FOR  FtLit  RESIST^ 
PRINT"! N  ACCOIIIWFICE  "1 

PRINT^WITH  THE  RADC  RELIABILITY  NOTEBOOK.  SEPT*  1967* 

PRINT 

PRlNTTAIIClS)  r*lNPUT  RS0U1RENENTS" 

PRINT 

PR1NT"1*  RESISTOR  TYPE  -«•  POWER.  PRECISION.  ESTABLISHED  RELIABlLt 
PRINT"  OR  INSULATED" 

PR1NT"8.  RESISTANCE  VALUE 

PR1NT"3*  SNVIHONHENT  <•»  LASORATO!«f.  GROUND.  ETC* 

PR1NT"4*  MULTIPLE  OP  LONGEVITY  AND  PHD 
PRtNT"S*  RELIABIUTY  LEVEL 
PRINT"6*  RESISTOR  CHARACTERISTIC 
PRINT"?*  RESISTOR  POWER  (WATTS) 

PRINT'S*  NAK.  MIN  AND  INC  OP  THE  STRESS  RATIO  AND  OPER*  TEHPERAI 
PRINTTABC 13)1 "STRESS  RATIO  m  OPERATING  POWSR/RATED  POWER" 

PRINT 

P»INT"NOTES" 

PRINT"1HE  ONLY  INPUT  TO  THE  PROGRAM  THAT  IS  REQUIRED  FROM  THE" 
PR1NT"NOTEBOOX  IS  THE  VALUE  OF  THE  PKD  FOR  LONGEVITY" 

PR1NT"THE  REST  OF  THE  ABOVE  INPUTS  ARB  COOED  IN  THE  PRO  ORAN" 

PRINT 

PRINT"MANY  OF  THE  OUTPUTS  ARK  CODED  IN  ACCORIWMOB  WITH  THE  INPUTS" 
PRINT 

PRINT"! F  ONLY  ONE  ENTRY  IS  REQUIRED  FOR  THE  STSiiES  RATIO  OR  THi" 
PRINT*H)PBR  temperature  input  the  SAMS  VALUE  >0H  MAX.  MIN  AND  INC" 
PRINT 

PRINT"D0  you  WISH  TO  RUN  —  YES  OR  NO"l 
INPUT  US 

IFUS«"YBS"GOTO0360 

GO  TO  3160 

PRINT 

PRINT 

PRINT 

PRINT"FOR  WHAT  ENVIRONMENT  IS  THIS  ANALYSIS  TO  BE  PERFORNESt" 
PRINT"(l)  LABORATORY  C8)  SATELLITE  ORBIT  C3)  GROUND.  FIRED" 
PRINT"!  4)  anOIBID.  PORTABLE  (5)  AIRBORNE.  INttABlTED  <6)  GRO(ilO*a 
PRINT"!  7)  AIRBORNE.  UNINHABITED  C0>  SATELLITE.  LAUNCH" 

PBtNT"<9)  MISSILE  — «*—  INPUT  l.B. 3. * » « «.0R  9"l 
INPUT  Y 
LET  YS«¥ 

LIT  US!6)«"N0" 

PRINT 

PWNT 
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FILM  RESISTORS 


0i4»O  PK[NT**XS  THE  ANALtStS  FOR  (U  POVgR*  <e>  PtECISIOM«  (3)  ESTABLISH* 
•  0SM  PlitNT**RB.  I  ABILITY  OR  C4>  IHSIA.ATED  FILM  REIISTORS  >  INPUT  1*8#  3  0* 
08501  INPUT  YS 
00008  PRINT 

00S03  Pnmr*B9M3&  of  reliability  CD  UPPER  OR  (8.  LOVER  -  INPUT  1  OR  3**i 
0050A  Input  ct 

00SU  jiFYS«»3THEN0BS8e 
0051S  ;tF  0t«»8  OOTO005&0 
005 16  jPRtNt 

00SI7  PBtN7’*THg  RIL  MAT  MODEL  OF  THIS  RESISTOR  IS  FOR  UPPER  QRADB  ONLY** 
0051$  PRINT’* SEE  PASS  45  OF  THE  NOTEBOOK** 

00519  LET  Gfmi 
00580  PRINT 

01530  PRtNT**RlSI  STANCE  (OHMS>«**J 
00540  INPUT  R 
00550  PRINT 

00560  PRINT«*IS  miE  F*  »*  FOR  A  MULTIPLE  OF  L0N8SV1TY  TO  BE  CALCULATED  -tt 
00570  INPUT  VSC9I 
00500  LET  YmiYO 

00590  IF  Vtl9>4i#**rBS**B0 100640 
00600  PRINT 

00610  PRINT«*MULTIPLE  OF  LON0EVI.TY  AND  PICD***! 

00631  INPUT  08#  09 
00640  PRINT 

00650  LET  VIC  D«**POVER  FILM  CWIL-R- 11804) ** 

•0681  LET  VS<8)««*PRECISI0N  PILN  <MIL«R»  10509  CRN)  >*• 

•0670  LET  VI(3)«**FIXi0  ESTABLISHED  RELIABILITY  FILM  <MIL-R»S5ia8  CRNR)  9 
00680  LET  VS(4)«*«INSULATED  FIXED  FILM  (NIL»R-88684  CRL)  >** 

00690  LET  USi*V8<Y5> 

00700  IP  YS  4»3  00  TO  0768 
00710  P?tlNT**RiLt ABILITY  LEVSF.  «** 

00780  PRINT**  (  CD  S»  <8)  R#  13)  P  OR  C4>  N  )  —  INPUT  1*8#3  OR  4**l 
00730  INPUT  Y7 
00740  LET  SmA 
00730  PRINT 

00760  IF  YS<»4  00700780 
00770  LET  S«7 

00780  ON  YS  OOTO0790ff878«  1080#  1080 

00790  PRINT**R83tS10R  CHARACTERISTIC  «  P  OR  8**) 

00800  INPUT  Ui 
§0810  PRINT 

•0i8f  IP  US»’*P’*6OTO0eS0 
00830  LET  S«i 
•0640  90  TO  1080 
00850  LET  Sw| 

00860  80  TO  1080 
00870  RISN  PRECISION  PILN 

•0880  PRtNf*«WIAT  IS  THE  RESISTOR  CHAflACTtRl STI C  CD  a#D  (8)  C#E#P** 

00890  PRtNT**0R  C3>  8  «•*—  INPUT  UO#  OR  3**l 

00900  LET  Uttl  )**»*#»** 

00910  LET  UIC8>»**C#B«  AND  P** 

00980  LET  UiC3>«**0" 

00930  INPUT  S 
00940  LET  UiaUtCS) 
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009S0  PRINT 

00960  PRINT'<'WHAT  IS  THE  RES.  POWER  Cl>  l/20<  (2>  1/IS»  ( 3>  1/8#  (4>  1/4 
00970  PRINT"!  5)  1/2#  (6>  3/4#  ( 7>  1#  0R  (8)  2  WATTS** 

00980  PmNr*lNPUT  l#2#3#.....i>OR  3"! 

00990  INPUT  T6 
0  099S  LET  C6»Ya 
01000  IP  S«2tMENei020 
81010  LET  Y«*Y6‘‘l 
01020  FOR  1«1  10  7 

01030  READ  A(I>#B<U#C(I>*D(I}#£C1>#F(1> 

01040  NEXT  1 
0  1080  FOR  X»1109<!i 
01060  READ  8(n 
01070  NEXT  1 
0  1080  PRINT 

01090  IF  US<;8>-**YES"GOTO1230 
0  1100  PRINTIAB!  17)1  "STRESS  CONDITIONS" 

0  1110  PRINT 

0  1120  PRINT"MAX#  MIN  AND  INC  OF  STRESS  RATIO"! 

01160  INPUT  Bl#B2#a3 
01170  PRINT 

01180  PaiNT"HAX#  MIN  AND  INC  OF  OPER  irSHPERATUKE  <  DEGREES  C>" 

01210  INPUT  Tl#Ta#T3 
01220  PRINT 

0  11.30  ONYSGOTOl  300#  1240#  1330#  1330 

01240  LETImS*28«>4 

012S0  FOR  11«1T04 

01260  FOR  t2"7T01STEP-l 

01270  LET  W(Ii«I2)"a(I) 

0  1380  LET  I«X-1 
01290  NEXT  12 
01300  NEXT  11 
01318  LET  S«S«2 
01320  LET  Y»Y*2^9 
01330  PRINT 
01340  PRINT 

01350  IF  YS>2  GOTO  1472 

01360  IF  R!»99  GO  TO  1390 

01370  LET  Yl-1 

01380  GOTO  1630 

01390  IF  ^"100000  GOTOt480 

01400  LET  Yl«2 

01410  GOTO1630 

01420  !F  QOTO14S0 

01430  LET  Yl«3 

01440  00191630 

01450  LET  yi»4 

01460  00101634 

61470  IF  R^99  GO  TO  1500 

0  1480  LET  Yl*l 

01490  60  TO  1570 

01500  IF  iD»lE4  0019  1  530 

01510  LET  Yl>i2 

0  1520  0010  1  570 
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0A530  IF  i>iES  SO  TO  1360 

01540  LET  Y1  >3 

01550  0OID  1570 

01560  LET  Yl«t4 

01570  LET  Y|*Y1*88 

01580  LET  Y»Y+07 

01590  IP  YS>i36OlO1630 

@1603  LET  Yl-Yl+4 

01610  LET  Y»Y-e7 

01600  LET  Y«Y<|i2<«>36 

01630  FOR  1417054 

01640  READ  R<1>«JC1)  I 

01650  MEET  X  \ 

01660  FOR  I«110  4 
01670  BEAD  2<I> 

01680  MEET  I 

01690  IF  Y5O8GOTO1710 

01700  LET  0CYl>«tf(Yl*Y6> 

01710  PRINT 

01780  PRINTTABC1711VS 

017»0  PRINT 

01740  IF  Y5>8  80101760 

01750  PRINTTABC17>l**OIAaACTERlSTtC  **105 

01760  PRINT 

01770  PRtNTTA&C10> I **R£SI STANCE  •**<Rf 
01780  IF  y5<»8eOlO1810 
01790  PRINT**FO«ER  COtX  •"1C6 
01800  PRINT 

01810  PRINTTABC  17i;*’EMVIiUHfMENT  CODE  ""lYS 
01880  PRINT 

01881  LET  WfCll-^WPEir 

A  tflOO  i  ETtf PRM 

01883  PRlNTTASC13>f**SRAOE  OF  RELIABILITY  --lOSCC?) 

0IS84  PRINT 

01830  IF  YS<»36O1Q1870 

01840  PR1NTTABC10)I "RELIABILITY  LEVEL  CODE  «"! 

01850  PRINTYT 

0186L  PRINT 

01870  IF  C9»08DTO1980 

01880  PRINTTABC5>l*7<tJLTlPLE  OP  L0N6EVITY  -"IC3#  **PI(L>«"1C9 
01890  PRINT 

01900  FOR  l;«B810Bl  STEP  B3 
01910  PRINT 

01980  PR1NT"STRBSS  RATIO  «-lI 
0  i93M9  PRINT 

01940  PRINT"TEMPERATUR8"«  **  FAILURE  RATE  CS/1000  HRS.}" 

0 1960  PRINTTAB<  15)1  "L(B>"I  TAB<  30>l  "LC  R>"l  TAB(  50)>"LCRL>** 

01963  IF  0«yi}«»>07H8N 08000 
0  i906  PRItiT 

01967  PR1NT"THE  RESlSTJMCE  FACTOR.  PI(R«).  FOR  THIS  RESISTANCE  AND  VATTB 
01968  PRINT"!  S  NA  SEE  THE  NOTEBOOK  PA6E  41" 

01969  SOTO08740 

080B0  PRINT 

'18081  I  FC7« 860 1008006 
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0SB02  LRTHaHCy-l) 

02003  UETJ-JCr-l) 

02004  CX)1O02010 
0  2006  UE1H«iH(Y> 

0  2007  LETUoJCY) 

02010  ONtr 560  TO  2020«  2250*  2250*  2020 

02020  ran  T-TeioTisTEPTa 

02030  LET  KMPCSl^EXPCCtT+aTai/ACSDtOCS)} 

02040  let  K>>K4<EEP<(<t/B<S})«>(CT4>273>/273>*C(S>)tK(S>l 

02050  LETA*<K*6(Y1>*H^J)«C9 

02070  IF  Y5>*  100 TO 2 150 

02080  IF  C9«>0  GO  TO  2110 

02000  PR1NTT*K*K«6<Y1>«M-»0***»IA‘* 

02100  GO  TO  2140 

0  2110  PRtNTT*K*K*G(Yl}4<H*J*A 

02140  GO  TO  2210 

02150  tFC9<>0THQI0219e 

02160  PiUNTT*K*<K«G(Yl)*H«J>/2»S*'*MA" 

02170  GO  Tia210 

02190  PR1NTT*K*<K«G(Y1)«H4‘J>/2*S*A/2*S 
02210  NEXT  T 
0  2220  NEXT  I 
02230  GO  7002730 
02240  PfUNT 

02250  FOR  T«T01OT1  StEPTO 

02260  LET  K«*r{  S>«EXP( < <  T*273>/A{ S>  >  t  IX  S) >»£XF(  ( t/8(  S}> S) > 

02270  LET  A«(X46(Yn4H4>J>4G9 

02390  IF  YSO3GO1O2370 

08300  IFC9<»0TKaNe2340 

02310  PfUNTT*K*K4>G<YI)«Z{Y7>4H«**NA'* 

0  8320  GOTO2360 

02340  PRINTT*K*X«a<Yl)*ZCY7)4H*X«G<Yl)*2CY7>*H4C» 

08360  GO  TO  2430 

02370  tFO9<«»0tHBN02410 

J23S0  PRlNTT*K#K«a<Yn«H+«l*«*NA** 

02390  00  to  2430 

02410  PRINrT*K*K«0(yi>«H4>0*A 

192430  NEXT  T 

02440  LET  TSiil 

02450  00108820 

08460  FOR  I«1T03 

08470  PRINT 

08460  NEXT  I 

08730  PRINT 

02740  FOR  l«lT3t0 

08750  PRINT 

08760  NEXT  1 

02770  RESTORE 

0  8780  PR1NT««£I0  TO U  WISH  TO  RUN  ANOTHER  ANALYSIS  >-  YES  OR  NO**l 
0  8790  ^MPUT  US 
0R$00  XF  U$«i«*NO*’  00  TO  3100 
08810  Lit  C0«0 
0Se8!9  PRINT 

0I»I3#  PRlNr*lS  IMS  ANALYSIS  FOR  THE  SANE  ENVIRONMENT  — • 
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FILM  RESISTORS 


08840  INPUT  US 

0I»50  IF  US«**Ha**00 100390 

08060  PRINT 

08870  PaiNr*lS  IME  ANALYSIS  FOR  THE  SAME  STRESS  CONDITIONS  —  YES  OR  NOP 
8»60  INPUT  US<8) 

08890  PRIMY**IS  THE  ANALYSIS  FOR  THE  SAME  RESISTOR  TYPE  YES  OR  NO**i 

08900  INPUT  US 

08910  IP  US*>ni!O«OO1OO480 

08980  80  to  0380 

08991  DATA  SSI#  l*4S>*89«a*6«i«  3«  llE-3 

08940  DATA  SSI#  .78#.89#a*6#  1-3#  ttE-3 

089SA  DATA  90;^i.09#0#l«l#i«87E-6#  108*  1.85# 8#  1#  1# 8> SE-5 

08960  DATA  90#  1. 09# 0#i#t#l. 938^6 

08970  DATA  108#  t.0S#0#  1#  l#8.SE>8#380.a#  i.  1*  I.94#3.8«#  I#  30SE>6 

•  8980  DATA  1*8#  I#  US# 3* 5 

08990  GATA  0#0#8«  3#4.  S*  3.6#4.8#0#3.?S#a»5#&.  S#  3*7S#3#3.  5 
83000  DATA  8#t.S*l#t#l.S#i.8#l*4#  3#8.8S#  1*  S#  |.  S#8.8S#  1*8*  8.  1 

•  3010  DATA  0#0#0#0#0#4*S#3.6«  0#0#3*7S#a.3«8«5#  3.  75#  3 
03080  DATA3#8#l«S#l#l#l*S#t*a#  4aS#3*a«85»  1*5#  I.S#8.eS#  1.8 

•  3030  DATA  0#  0#  3#  3#  4.  $«  3*  6#  4.  £U  S#  3*  7S#  8.  S.  8.  5#  3.  7S#  3#  3*  S 

•  3040  DATA  8#1.8#l#l#t.S#1.8#I*4»  3*8*85#  1*5#  |.S#8.8S#  l.e#8. 1 

03050  DATA  1»4#1#1#8*S#  1.5«l#a*8#4 

03060  DATA  1#*001#1.5«*001S*S***A1#7*5#*015#6*5#*018#18#*03«1S#*04 
03070  DATA  85#. 08# 35# *1 

03088  data  1«5E*S#  3**0888#  1*01# *08005# 3#8£-4#8*5#  lE-4#8# 4E<-4 

•  3090  DATA  5#8£-4#80«  lE-3#  5«8E-4#  IS#  tE-3#  10#  5B-4#  80#8E-3#  18#6E«4 

•  3100  DATA  50#8SB-S#18*(E«3#7S#4B«3*05#8E«3*l00»lS-8 
03110  DATA  t«0#l*0l#0#8*5#0#6*#0*5#0#10#0#18#0#18#0*85#0 

03180  DATA  •8#0#f#0#*3#0«0001#l*S#*000I#l#*e0eS«5#.00t#l*5#*0008 

•  3130  DATA  7*5#*0015«l*^4#*0008«6*5#*00t3#0*S#*00t#la#*00d#3#*0018 
03140  DATA  IS#  *0085#  10#  *008# 85# *004#  15#  *803#  35#  *005 

03150  DATA  *  1#3B»1#  1.0«5 
03150  WD 

•  3170  PRINT 


FIXED  WI REWOUND  RESISTORS 


00010  D1MA(  10)*B£  10)*C<  i0>.  DC  10}«E£  10>*F<  im  r  1  60>  «  60)^  W<  7}j^ 

00000  01MV$(  I0)i>USO0}«LS<50> 

00030  PRINT  TAa<  13)  I  "FAILURE  RATE  FOR  FIXED  WIREWOUNO  RESISTORS** 

0  00A0  PRINT 

00050  PRINT  **  DO  YOU  WISH  lNSTRtX:TIONS - TES  OR  NO**! 

0  0060  INPUT  US 

00070  lFUS»**NO"THiN0A30 

00060  PRINT 

00090  PRINT  "IMIS  PROGRAM  CALCULATES  THE  BASE  FAILURE  RATS  AND  WE  " 
00100  PRINT  "CATASTROPHIC  FAILURE  RATE  FOR  THE  FIRST  PERIOD  OP  LONSf3H1B 
00110  PRINT"A  MULTIPLE  OF  THE  FIRST  PERIOD  OF  LONGEVITY  OF  VIREllQiUlD  RS 
00120  PRINT  "IN  ACCORDANCE  ”i 

00130  PRINT  **VltH  THE  RADC  RELIABILITY  NOTEBOOK*  SEPT*  1967* 

0  0140  PRINT 

0  0150  PRINT  TABC  IS) i  "INPUT  REQUIREMENTS" 

00160  PRINT 

0  0170  PRINT"! .  RESISTOR  TYPE  ACCURATE  OR  POWER 
0  0160  PRINT  "  OR  INSULATED" 

00190  PRINT  "2.  RESISTANCE  VALUE 

0  0200  PRINT  "3.  ENVIRONMWT  --  LABORATORY*  GROUND.  ETC* 

0  0210  PRINT"4*  VALUE  OF  PX<L>  FOR  MULTI H.E  OF  LONGEVITY 
0  0220  PHINT"S*  HJ^X ABILITY  GRADE  •>-  UPPER  OR  LOVER 
00230  PRINT  "0.  RESISTOR  CHARACTERISTIC 

0  0240  PRINT"?*  MAX*  MIN  AND  INCREMENT  OF  THE  STRESS  RATIO  AND  OPER  TiMU 
002S0  PRINT  TAB<  13)1  "STRESS  RATIO  «  OPERATING  POWER/RATED  POVER" 

0  0260  PRINT 
0  0270  PRINT  "NOTES" 

00260  PRINT  "THE  ONLY  INPUT  TO  THE  PROGRAM  THAT  IS  HSQUIREO  F^OM  WE" 

0  0290  PRINT  "NOTEBOOK  IS  WE  VALUE  OF  THE  P1(L>  FOR  LONGEVITY" 

0  0300  PRINT  "AND  WE  RESISTANCE  SFTLE  --  EXAMPLE  RW  70" 

00310  PRINT 

00320  PRINT  "WE  REST  OF  THE  ABOVE  INPUTS  ARE  CODED  IN  WE  PROGilAH" 

0  0330  PRINT 

00340  PRINT  "MANY  OF  THE  OUTPUTS  ARE  CODED  IN  ACCORDANCE  WITH  WE  XNPVf^ 
003S0  PRINT 

0  0360  PRINT  "IF  ONLY  ONE  ENTRY  IS  REQUIRED  FOR  THE  STRESS  RATIO  08  THSP* 
0  0370  PRINT  "OPER  TEMPERATURE  INPUT  THE  SAME,  VALUE  FOR  MAX#  MIN  AND  m& 
00380  PRINT 

0  0390  PRINT  "DO  YOU  WISH  TO  RUN  --  YES  OH  NO"! 

0  0400  INPUT  US 

00410  IFU$«"YE5"THEN0430 

00420  GO  TO  26  70 

00430  PRINT 

0  0440  PRINT 

0  0450  PRINT 

00460  PRINT  "FOR  WHAT  ENVIRONMENT  IS  THIS  ANALYSIS  W  BE  PEI^RHEOT" 
00470  PRINT  "CD  LABORATORY  (2)  SATELLITE  ORBIT  <  3)  Omm^  FIXED" 
00480  PRINT  "(4)  QROUNO*  PORTABLE  <  S>  AIRBOMIE*  INKABA^'SD  £6)  GROIHfll 
0  0490  PRINT  "£?)  AIRBORNE*  UNINHABITED  <S)  SATELLITS#  LAUMCai" 

0  0S00  PRINT  "«9>  MISSILE  - - INPUT  . . .  O'*! 

00510  INPUTY 
0  0520  LET  Y8»Y 
0  0i30  LETUS-"" 

0  0540  LET  use 8) -"NO" 


FIXED  UI  REWOUND  RESISTORS 


«l0§§i  PRINT 
00S$e  PRINT 

00ST0  PRINT"1S  THE  ANALYSIS  FOR  <1>  ACCURATE  0R  {&i  POWER  WIREWOlWD" 
a@SS0  PRINT  ’•RESISTORS  INPUT  1  OR  2«’j 
00590  INPUT  ¥S 
00600  PRINT 

00610  LET  lJ$<  1)«"ACCURATE  WIREWOIPID  FIXED  RESISTOR  SHIL-R-93  IR0)>" 

00600  L.£TUi<0I«»POWia  WIREWOUND  FIXED  RESISTOR  (NIl**R-06 
0eS30  IFU£{7)w"¥SS'‘THS406?0 

00640  PRINT  «aM0E  OF  RELIAIILITV  <n  UPPER  OR  <0)  LOWER  —  INPUT  I  OR  1 
i»6S0  INPUT  e? 

00660  REM 

@0070  PPfeNT 

00660  LET  y«¥6 

00690  PRINT  "RISI  STANCE 

00700  INPUT  R 

00710  PRINT 

00700  PRINT  «Ii  TKi  F.R.  FOR  A  NULTlRi  OF  LONQSVITT  TO  81  OALCW^ATID  ■ 
00730  INPUT  VS(9> 

00740  LET  Y*ya 

00750  IFVt«9)«»»¥ES«THPJ@79i 
00760  PAINT 

00770  PRINT  “MULTIPLE  OF  LONCEVITY  AND  PI<LI»'*I 
00780  INPUT  m»m 
00790  PRINT 

§0800  IFUifa)i»“yBi»TH1^0890 

00310  PRINT  TAiCI 3) J ••STRESS  CONDI TIONS** 

00Si0  PRINT 

00330  PRINT  »»MAX#  MIN  AND  INCREMENT  OF  STRESS  RATIO  «»l 
00340  INPUT  8i«ia*i3 
00890  PRINT 

00860  PRINT  “MAXf  MIN  AND  INCR^INT  OF  OPSRATINQ  TEHPBRATURi  C  DiCRiSS  CP 
00370  INPUT  TUT3#73 
00880  PRINT 
00390  FOR  1>IT03 

00900  »£AOACU^B<n#Q<n*D<|)«£n)«P{n 

00910  NEXT  I 

00980  F0R1WIT07 

0  0930  REAoacn 

00940  NEXT  I 

00930  FOR  1»1T036 

00960  READ  H(U«U<n 

00970  N^T  I 

0  0980  LET  YrnmY 

00990  ir)f3«0tR^l000 

0  i§0@  LST^i 

0  1010  1F^«  iTH^t040 

01000  LIT  YiNl 

01030  (IOTO1760 

0  1040  IFR^  11)11171070 

0  1060  LETTlne 

01060  00701760 

01070  IFi^  10(10701  100 

0 1080  LiTYl«3 
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fixed  wirewound  resistors 


0  1090  QOtOI?60 
01100  IFR»1E4THENU30 
0  1110  LET  Yl*4 
01180  @0101760 
01130  IFl^lESMBMlieO 
01140  LETTloS 
01150  QOTO1760 
01160  1FR>  116171^41000 
01170  LETTli«6 
01180  30 TO  1760 
01190  LE1Y1«7 
01800  L1W»T+10 
@1010  PRINT 

01880  PRINT  '*RESI  STANCE  CHARACTERISTIC  w  U  OR  V* 

@1030  INPUTUi 

01040  ir  USa'*V*'TrfSNl870 

01330  LET^8 

@1860  SOTO  1830 

01  @70  LiTi«3 

01880  FOR  1*1  TO  31 

@1890  READ  LiCn 

@1300  NEXT  I 

0  1310  PRINT 

@1380  PRINT  ••RiiliTOR  STTLi  *  (SiC  NOTgiOOK  PAOi  63>"» 

§1330  PRINT 
01340  INPUT  Vi 
@1380  PRINT 
01360  FOR  l*ITO3g 
@1370  irvi*Li(nTHi4ua@ 

0  1380  NEXT  1 

@13fe  PRINT  >'114£  3WLS  MfRY  IM  NOT  AS  IN  1HS  NOTiSOOK  TRV  ACAIN'* 
@1400  RESTORES 
0  1410  PRINT 
01480  eOTO13§@ 

@1430  FOR  OtwlTOC  <I-1}«81 
01440  READ  AS 
0  1460  NEXT  01 
0  1460  FOR  1*1  TO8 
01470  READCUl 
0  1480  PRINT  am# 

0  1490  NKXTI 
@1800  tr  F6»ITHI»i6g0 
0  1810  LET  Vt»l 
01680  ir  Ri>10tHENi6i@ 

0  1830  LETT  1*8 

@1840  GOTO  1760 

0  1880  IF  ^100  WIN  1880 

0  1860  LETTlua 

0  1870  @0101760 

0  1680  IFR>1000TOiNt610 

0  1690  LIT  yi*4 

0  1600  uOTOi760 

01610  IFR*  U4QOTOt640 

01600  LKTYlaS 
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FIXED  WIREWOUMO  RESISTORS 


01630  6OTQI760 

0  1640  1FR>  1E5THEM1660 

0  1650  l,ETYI»6 

01660  IFR9>l.S£STHe41690 

01670  LET  fl»7 

01660  6OTDt760 

01690  IFR»gES1UEN17a0 

0  1700  LET  Yltg 

01710  6OTO1760 

01780  PRINT  "THE  VALUE  IS  TO  aREAT  FOR  THIS  ANALYSIS.  THY  ASAIN* 

01730  RESTORE 
01740  RESTORES 
01750  60  TO  0690 
01760  FOR1«1T06 
01770  PRINT 
01760  NEXT! 

01790  PRlNTTASt  UllUSIYS) 

01600  PRINT 

01610  IFYS^^aiHE^ieAS 

01680  PRINT  TAB<  17) I  "CHARACTERISTIC  "I US 

01630  PAINT 

01340  PAINT  TARU0)l"HEStSTANCE  ■")1L 
01650  PRINT  TABt  17)I"1MV1R0NMENT  CODE  •••1Y8 
01860  PRINT 

01870  LET  VS<  1) ••‘UPPER" 

01660  LETVS<8)*"L0WER" 

01690  PRINT  TASC  13)I"QRADE  OF  RELIABILITY  «"IVS<C?) 

01900  PRINT 

01910  IF  C9«0'mEN1940 

01980  PRINT  TAa<  Si  I  "MULTIPLE  OF  LONQEVITY  «i"IC8#  "PI<L)««"IQ9 
01930  PRINT 

01940  FOR  I«fi8T0gl  STEP  Q3 
01950  PRINT 

01960  PRINT  "STfliSS  RATIO  •"!! 

01970  PRINT 

01960  PRINT  "TEMPERATURE"#  "  FAILURE  fiATE  (S/1000  HRS.)" 

0 1990  PRINTTABl  1 S>I "Lt ®)"J TA0< 30)1 "L( R)"l TABt 50)1 "LC 8L) " 

08000  ir6(Yl)<«»0THEN8050 
0  8010  PRINT 

08080  PRINT"THE  RESISTANCE  FACTOR#  PlIRV)#  FOR  THIS  HgSI  STANCE  AND  WATT! 
08030  PRINT"!  S  NA  —  SEE  THE  NOTEBOOK  PACE  64" 

0  8040  00708800 
08050  PRINT 
0S060  IFC7«<81RENai00 
0  8070  LSTK«H<Y-1) 

@8060  LETOmOIY’’ 1) 

08090  03108180 
01100  LEIRmHIY) 

08110  LETOmJ(Y) 

08180  ON  Y5R0  TORI  30#  8830 
0  8130  FOR  T«T8T0T1STEPT3 
08140  LIT  K«FC3)«&XPCtCT-HS73)/A(S))«0(S)} 

08150  Lit  K«)K4£XPa(I/B(i))«((T*g73)/873)iO(S))tE<S>) 

08160  LETAN(K*aiCYl  )«H4-U)«g9 
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FIXED  WIREWOUND  RESISTORS 


02170  IFC9<>0THBMa200 

02180  PRINTT*K^K*6<Tl>*H+J*  "NA" 

02190  QOTO2210 

02200  PRINT  T>KjK*G<71)+H+Jj A 
02210  NEXT  T 
02220  NEXT  1 
0  2230  GOTO2350 
02240  PRINT 

02250  FOR  TaT8T0Tl  STEPT3 

02260  LET  KaF(S)*EXP{(<T+273)/ACS)JtD(S>)*EXP(CI/B<S)JtE<S>) 

02270  LET  A=<K*G<Y1)*H+J)*C9 
02280  IFC9O0THEN2310 
0  8290  PRINT  T,K*K*Q<Yl)*H+J*»NA'* 

0  2300  6OTO2320 

02310  PRINT  T,K«K*GCYl)*H+Ji.A 

02320  NEXT  T 

0  2330  LET  T8»l 

0  8340  00102220 

0  8350  FOR  I«1T03 

02360  PRINT 

08370  NEXT  I 

02380  PRINT  A(S>#8<  S)#C<S)»D(S)*E<S>*F(S)4H#J>Q(YI)#C9 
08390  FOR  1-1TO10 
0  2400  PRINT 
02410  NEXT  I 
0  2420  RESTORE 
0  2430  RESTORES 

0  2440  PR1NT'*AN0THER  ANALYSIS  —  YES  OR  NO”? 

02450  INPUT  US 
0  2460  IFUS<>"NO"THSN8480 
0  8470  GO  TO  28  70 
0  2480  LET  C9-0 
0  2490  PRINT 

0  2500  PRINT  "IS  THE  ANALYSIS  FOB  THE  SAME  ENVIRONMENT  --  YES  OR  N0”? 
02S10  INPUT  U$ 

0  2S20  IFUS»"NO”THEN0430 
0  2530  PRINT 

0  2540  PRINT”! S  THE  ANALYSIS  FOE  THE  SAME  STRESS  CONDITIONS  — '  YES  OR  NOS* 
0  2550  INPUT  US<0) 

0  2560  PRINT 

G-GSTO  PRINT"!  S  THE  ANALYSIS  FOR  THE  SAME  RESISTOR  TYPE  --  YES  OR  NO"? 
02580  INPUT  US<?) 

02S90  IF  US<7>-”NO"THEN0550 
02600  yOTO0610 

02610  DATA413>6>.94«.S4«  10.  7«  1  *  57*  653E>  6a  398<  .  32*  0#  2«  I*2*7SE>4 
0  2620  OATA310*.32*0*2*  I*  I.e3E>4*4*8*  1 .  1*  1*  1 . 7*  3*  5 
02630  DATA  1*  0*  3*  0*  I  •  5*  0*  4.  5*  0*  6*  .  002*  18*  .  006*  12*  .  004*  36*  •  01 2 
0  2640  DATAl  5* .  005*  45*  *  01 5*  30*  •  01*90*  .  03*  20*  » 007*  60*  •  021*  60*  «  02 
0  2650  DATA180*  .06*70*  .025* 200*  .075 

0  2660  DATA  1*0*4*  >002*  1.2*  *0006*  5*  *0025*3*  15£>4*  13*  65E>4*  7*  3SE-5 
0  2670  DATA  35*  1 7S£>  4*  6*  3£- 3*  30*  *  01 5*  10*  .00S*6C*.03*  12*  *  006*  72*  .  036 
02630  DATA  28*  * 01 1*  1 32*  *  066*  30*  * 015*  180*  * 090 

02690  DATARW  10*RW  U*BW  I2*RW  13*RU  14*RW  15*RW  16*RV  20*  RW  21*RW  22 
0  2700  DATARW  23*  RW  24*  RW  29*  RW  30*  RW  31*  RW  32*  RW  33*  RW  34*  RW  35*  RW  36 
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FIXED  WI REWOUND  RESISTORS 


0  2?  10  DATARW  37»RV  38«RW  39>  RW  47#  RW  SS#RW  S6#  RW  67#  RW  68#  HW  69#  RV  70 

0  2720  DATARW  74#  RW  78# RW  79#  RW  60#  RW  81 

02730  DATA  U 4#  1#  1#  1#  1#  1#  1 « 2*  1 . 6#  I  •  4#  1#  1#  1#  1#  1. 2#  1  •  6#  0 

02740  DATA1.4#  1#  1#  1#  1.2#  1.6#0#0#  1«4#  i#  1#  1#  t#2#0#0#  1*4#  1#  I#  1#  1#2#0#0 

02750  DATAl.4#  1#  1#  1#  1  #2#  2#  0#  0#  1  *8#  I  •  2#  1#  1  *2#  1  <  4#  0#  0#  0#  1 . 6#  i#2#  1#  1#  1*6#  00 

0  2760  DATA1.6#  1#  1#  1#  1. '2# 2* #0*0#  1  * 6#  1#  1  #  1#  1  *  2#  I.6#0#0#  1*6#  1#  1#  1#  1#  1*4#0#0 

02770  DATA1.6#  1#  1#  1#  1#1*2#0#0#  1.6#  1*4#  1#  l«f.4#0#0#0 

0  2780  0ATA1.6#  1.2#  1#  1 . 2#  1 . 6#  0#  0#  0#  1  •  6#  1*  2#  1#1#  1.4#0#0#0#  1.6#  1#  1#  1#  1*3#  20 

0  2790  DATAl.4#  i#l#l#l#l*  4#  0#  0#  1.4#1#1.#1*1#  t.4#0#0#  1*4#  l#t#  1#  1#  1.4#0#0 

02600  DATAl *4#  1*2#  1#1#1.2#1*5#0#0#1«4#  1.4#  1#  1#  1*2#  1.6*0#0#  1*4#  1*2#  1#  1#  10 

0  2810  DATAl. 6#0#  1*4#  1 . 4#  1#  1#  1#  1  * 4# '1  *  6#2#  1  * 4#  1*  4#  1#  1#  1#  1  *  4#  1. 6#  2 

0 2820  DATAl .6#  1*2#  1#  1  #  1  * 4# 2* 4# 0# 0#  1*6#  1*2#  1#  1#  1*2#2.60#0#0 

02830  DATA  1.6#  1*2#  1#  1#  I#0#0#O#  1.6#  1.2#!#  1#  1*0#  0#0#  1.6#  1*2#  1#  l#0#e#0#0 

0  2840  DATAl. 6#  1*2#  1#  1.2#  1.4# 0#0#0#  1.6#  1.2#  1#  1#  1*2#  16#0#0 

02850  DATA  1.6#  1*2#  1#  1#  1#  1 . 6# 0# 0#  1  * 6#  1 . 2#  1#  1#  1.4#0#0#0#  1.6#  1.2#  1#  1.2#  1.6 

0  2860  DATA0#  0#  0#  2#  1 . 6#  1#  1 . 2#  0#  0#  0#  0 

02870  END 
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POTENTIOMETERS  < VARIABLE  RESISTORS) 


30010  DlMACS)#BC3>#C(a}*DCa)#l!;(S)*P(S)*HC  I30)«>6<60}#U<  i0)#W<^6> 

00030  DIMVSf  t0)»U$(  I0)f  S(a0)j>L<30) 

00030  PRINT  TAB<  ia>l  "FAILURE  RATES  FOR  POT^TIOMETERS" 

000A0  PRINT 

000S0  PRINT  "  DO  YOU  WISH  INSTRUCTIONS  —  YES  OR  NO"l 

00060  INPUT  US 

00070  FOR  I*1T08 

00080  PRINT 

000^0  NEXT  I 

00100  IFUS«"NO"THEN0A00 

00110  PRINT  "THIS  pnOQRAN  CALCULATES  THE  BASE  FAILURE  RATE  AND  1UE  " 
00100  PRINT  "CATASTROPHIC  FAILURE  RATE  TOR  THE  FIRST  PERIOD  OF  LONQSVlTl 
00130  PR1NT"A  MULTIPLE  OF  THE  FIRST  PERIOD  OF  LONQSVITY  TOR  POT8NTIOM1T1 
00 U@  PRINT  "IN  ACCORDANCE  "I 

00iS0  PRINT"W1TK  THE  RADC  RELIABILITY  NOTEBOOK*  SEPT*  1067* 

00160  PRINT 

00170  PRINT  TAB< 1>I"INPUT  REOUl REMENTS" 

00180  PRINT 
00190  PRINT 

00000  PRINT  "ENVIRONMENT  -  LABORATOI^*  SATEt.LITE  ORBIT#  ETC*" 

00il0  PRINT 

00300  PRINT"APPLIED  VOLTAOS#  RATED  VOLTASg#  RESISTANCE  (OHMS)" 

00330  PRINT 

00i40  PRINT  "NUMDiR  OF  TAPS#  NUMBIR  OF  SECTIONS*  QANO  «  FIRST*  SECOND*  i 
00060  PRINT 

00860  PRINT  "AND  THE  VALUE  OF  PHEFF)  F  IN  ACCORDAMOi  VI TR  STEP  3" 

00370  PRINT 

00880  PRINT"PAQE  78  OF  THE  NOTEBOOK" 

00390  PRINT 

00300  PRINT  "NOTiSi" 

@0810  PRINT 

00330  PRlNf'THi  USER  IS  QIVIN  THE  OPTION  OF  INPUTINS  OB  HAVINQ  THE" 

00330  PRINT"8TaiSS  RATIO  CIRCULATED  BY  THE  COMPUTER" 

00340  PRINT 

00360  PRINT  "THE  NUMBER  OF  SECTIONS  AND"J 

00360  PK1NT"THE  VALUE  OF  PHEFF)  IS  NOT  EEOUIRED  IF  THE  ADJUSTED  STRESS" 
00370  PRINT"RATTO  HAS  BEI34  PREASSI ONED* " 

00380  PRINT 

00390  PRINT  "MANY  OF  THE  OUTPUTS  ARE  CODED  IN  ACGORD^OE  WITH  THE  INPUT! 
00400  PRINT 

00410  P^^INT  "IF  ONLY  ONE  VALUE  TOR  A  OlVIM  STRESS  CONDITION  IS  DESIRED" 
00480  PRINT"1NPUT  THAT  VALUE  TOR  MAK*  MIN  AND  INCRIMIDIT" 

00430  PRINT 

00440  PR1NT"D0  YOU  WISH  TO  HUN  —  YES  OR  NO" 

00460  INPUT  US 

00460  lFUS«"NO"THIW3a70 

00470  PRINT 

00480  PRINT  "ENVIRONMENT!  (  1>  LAB*  C8)  SO*  (3)  OF*  (4)  @P*" 

00490  PRINT 

00600  PRINT  "(6)  AI*  16)  CM*  (7)  AU*  <8)  SL*  <9)  MIL  —  INPUT  1*8*«**9" 
00810  INPUTY 
00500  LET  Y8«y 
00530  PRINT 

00540  PRINT  "ANALYSIS  FORi  (1)  PRECISION*  <8)  SBII-PRECI SION* " 


POTENTIOMETERS  (VARIABLE  RESISTORSJ 


00550  PRINr'O)  LOW-PRECISION*  (4)  NON- W I  REWOUND*  <  S)  Wl  REWOUND*" 

00S60  PRINT"(6)  ESTABLISHED  RELIABILITY  OR  (7>  HIGH  POWER" 

00570  PRINT  "INPUT  1*S*..**  OR  7"1 
00560  1NPUTY3 

00S90  LETVSC  |)b>"PREUIS10N  POTENTIOMETERS" 

00600  LETVS(S>*«"SQ<I-PRECIS10N  POTENTIOMETERS" 

00610  LETVS(3^« "LOW- PRECISION  POTENTIOMETERS" 

00600  LETVS(4>M"N0N-WtREW0UND  POTETIOMETERS" 

00630  LiTV$(S>>"VI REWOUND  POTENTIOMETERS" 

00640  LETVS(6J*"ESTABLISHED  RELIABILITY  POTENTIOMETERS" 

00650  LETWS<6>«"HIQH  POWER  POTENTIOMETERS" 

03660  LET  US(S>*VS(Y$) 

00670  PRINT 

00680  PRINT  "STRESS  RATIO  TO  BE:  CALCULATED  -  YES  OR  N0"l 
00690  INPUT  US<7) 

00700  PRINT 

00710  PRINT  "QRADE  OF  RELIABILITY  »  (D  UPPER  OR  (8>  LOWER  --  INPUT  1  08 
00780  INPUT  e? 

00730  PRINT 

00740  PRINT"! S  FAILURE  HATE  TOR  A  MULTIPLE  OF  LONGEVITY  TO  BS  CALCULATES 
00750  PRIMT"IMPOT  YES  OR  NO" 

00760  INPUrUSISI 

00770  ini*(S)«‘'NO"THEN0880 

00780  PRINT 

00790  PR1NT"MULTIPLE  OP  LONGEVITY  PI<L>»"I 
00800  INPUT  e8»C9 
00810  PRINT 

00880  PRINT"APPLIBD  VOLTAGE"! 

00830  INPUTN5 
00840  LErN6«N5 
008S0  PRINT 

00660  FRINT"RATED  VOLTAGE"! 

00870  INPUT  N4 
00880  LETN5MN5/N4 
00890  PRINT 

00900  PRINT  "RESISTANCE  <Ot«lS>"! 

00910  INPUT  R 
00980  PRINT 

00930  PRINT  "NUMBER  OF  TAPS"! 

00940  INPUTNl 
00950  PRINT 

00960  IFUi<?)*"NO"THEN  1090 
00970  PRINT"MUMBER  OF  SECTIONS"! 

00980  INPUT  N8 
00990  PRINT 

01000  PRINT"!  I!  FIRST*  (8)  SECOND*  <  3)  THIRD*  (4)  FOURTH*  <5)  FIFTH" 
01010  PRINT  "OR  C6)  SIXTH  IN  GANG  — -  INPUT  3*8*  ...*  6"! 

01080  INPUTN3 
01030  PRINT 

01040  PRINT  "PI<EFF)»?  —  SEE  STEP  3*  PAGE  78>"! 

01050  1NPUTW8 
01060  PRINT 

01070  PRINT  "RATED  WATTAGE  »"! 

01080  INPUT  W1 
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POTENTIOMETERS  (VARIABLE  RESISTORS) 


01090  LETNlaNlt<3/2)/25+.792 
01100  lFUS(6)»**YES‘*THENli80 
01110  IF’JBC7)*'*YES"THENl!/10 

01120  PRINT-'KAX*  MIN  AND  INCREMESiT  OF  STRESS  RATIO**) 

01130  INPUT  BUB2jB3 
01140  PRINT 

01150  PRINT'*MAX,  MIN  AND  INCREMENT  OF  OPER  TEMPERATURE  -  DEG  C") 

01160  INPUT  TUT2.T3 

01170  PRINT 

01180  FORlalT06 

01190  F0Rvrt»lT06 

01200  READ  VdjJl) 

01210  NEXTJl 
01220  NEXTI 
01230  F0H1-1T07 

0li,^0  READA(l)«Q(I)*C(:i>«0(I}«£(I>*F(l> 
t’lS&O  NEXT  1 

FOR  l<nlT0126 
01270  READ  Htl) 

01980  NEXT  I 

01290  LET  Y«{YS-1)+ 18+2*Y 
01300  lFH<Y)<k0THENl330 

01310  PRINr'THIS  POTENTIOMETER  IS  NOT  DESIGNED  FOR  THIS  ENVI RONMENT** 
01320  GO  TOa740 
01330  FORI«IT052 
01340  READGd) 

013S0  NEXT  I 
01360  F0RIoIT07 
01370  READ  S(l> 

01380  NEXTI 
01390  FOHIalTO? 

01400  IFI-Y5THEN1460 
01410  FORJl-lTOSd) 

01420  READ  A8 

01430  LETA9wA9+l 

01440  NEXTJl 

01450  NEXTI 

01460  LETJ1«0 

01470  FOR  Ii»lTOS<n 

01480  LETA9-A9-^1 

01490  READ  A8 

01500  IFROA8THEN1520 

01510  NEXT  I  1 

01520  LETG1»G{A9) 

01530  IFA9-58THEN1530 
01540  LET  A9«A9+i 
01550  F0R1»A9T052 
01560  READ  AS 
01570  NEXTI 
01530  GO3UB1600 
01590  GOTO  1650 
01600  FOR  IsiTOll 
01610  READLCl) 

01620  NEXTI 
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POTENTIOMETERS  C VARIABLE  RESISTORS) 


01630  LETA7»AT+i 
01640  RETURN 
01650  IFY5-4THEN1680 
01660  IFYS>3THENi680 
01670  QOTO1690 
01680  GOSUB1600 
01690  LETU1«0 
01700  FORX-0TO1STEP* 1 
01710  LETJ1«J1+1 
01780  IFN5<1+*  rrHDJl770 
01730  6OTO1760 
01740  LET  JlsJl'i-; 

01750  00101770 
01760  NEXTl 
01770  1FA7O8THEN1790 
01780  GOTO  1820 
01790  LET  KlaLCJl) 

01800  LETUS^l 
01810  6OSUB1600 
01880  IFJ5<>lt11EN1840 
01830  GOTO  1850 
01840  LETK1»L<<J1> 

01850  LETA8«A9bA7-«J1«J4«<;5»0 
01860  lFyS«lTHEN1910 
01870  IFTS-eTHEMlOTG 
01880  IFT5«7TKEH8060 
01890  LETK3«1 
01900  GOTO8080 

01910  PR1NT"C0NSTRUCTI0N»1#2»  3j.4#  5»0R  6**1 

01980  INPUTX4 

01930  F0RI-1T0K4 

01940  READK3 

01950  NEXTl 

01960  GOTO3080 

01970  F0RI*IT06 

01980  READ  K4 

01990  NEXT  I 

08000  PRINT^FAILURE  RATE  CLASSIC  1>  S»  ( 8>  a»  <3>  P  OR  <4>  M  INPUT  1<| 

08010  INPUT  K4 

08080  FORI»1TOK4 

08030  READ  K3 

08040  NEXT  1 

08050  GOTO8080 

08060  PRINT  "CONSTRUCTION  CLASS  «  (1>  OPEN  OR  <8)  ENCLOSED  •  INPUT  1  0R8 
08070  INPUT  K3 
08080  PRINT 

08090  IFV(N8#N3><>0THEN8130 
08100  IFU$C7)*"NO"THENai50 

08110  PRINT  "PI  C  GANG  ED)  »N  A  —  SEE  TABLE  III>3«  PAGE  80  -  RAIX  REL  NTB«" 
08180  6OTO8740 

08130  LET  Bl-B8aB3»IN6t8/R)/(W14>V<N8«N3)«V8) 

02140  PRINT"¥<IJ)»"1W<N8»N3)#"WI»"J  ¥U  "Wa«”lW2 
08150  PRINT 
08160  PRINT 
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POTENTIOMETERS  C VARIABLE  RESISTORS) 


03170  PRINT” - - - M 

03180  FOR  I*1T06 
03190  PRINT 
03300  NEXri 

08810  PRINT  TAB< 13); V$<8) 

02230  PRINT 

03830  PRINT  TAB<  1 0) ;  "RESI  STANCE  «";R, 

03340  PRINT  TABt  17);  "ENVIRONMENT  CODE  »";y8 
02250  PRINT 

08260  LET  VS< 1) ■"UPPER" 

03370  LETVfC2)»"L0WER" 

02280  PRINT  TAB<  1  3)  ;  "GRADE  OF  RELIABILITY  -"IVStC?) 

03290  PRINT 

03300  IF  C9>0THEN3340 

02310  PRINT  TAB<S);**MUl-TIPLE  OF  LONGEVITY  «";C8/  "PI<L>»";C9 

03330  PRINT 

03330  LET  N7>34 

03340  FOR  I»B3TOai  STEP  B3 

083S0  PRINT 

08360  PRINT  "STRESS  RATIO  »”l| 

03370  PRINT 

08380  PRINT  "TEMPERATURE**#  "  FAILURE  RATE  <»/1000  MRS.)** 

03390  PRINTTA9<  1 5) )  **LC  B) ")  TAB<  30) )  **L<  P)  *';  TAB(  50) I  "Lt  PL) " 

03400  PRINT 
03410  PRINT 
08430  IFC7-3THEN34S0 
02430  LETH»H(Y-l) 

03440  GO TO 02470 
08450  LETH«K<Y) 

08470  FOR  T»TaT0TlSTEPT3 
03480  LET  N7-N7+1 

084'' J  LET  K<»F<Y5)*EXP<<<T*873)/A<Y5>)tDCY5)) 

03500  LET  K»K*EXP<<<I/BtY5))*<<T+873)/873)»C(Y5))»ECY5>) 

03510  1FC9O0TKEN2S40 

03580  PRINT  T#  K#  K«G1*K1«K3«H«N1#**NA" 

03530  GOTO3550 

03540  PRINT  T#K#K*Ql«Kl*K34K4Nl#K4ai«<Kl*K34>H'»Nl4C9 

03550  1FN7<60THEN3640 

03600  LETN7»10 

03610  F0RI4»1T013 

08680  PRINT 

03630  I  FI 4<> 6 THEN 08 632 

08631  PRINT" - - - - - — 

03633  NEXTI4 

08640  NEXT  T 

03650  NEET  I 

03651  1FN7»60THEN03660 

08652  F0R1**N7T066 

08653  PRINT 

08654  NEXTI 

0a655PRINT" - — 

03660  00703680 
03670  PRINT 
03680  FOR  I«1T0  3 
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POTENTIOMETERS  (VARIABLE  RESISTORS) 


9eo90  PRINT 
08700  NEXT  I 
08740  FOR  1«1TO10 
08750  PRINT 
08760  NEXT  I 
08770  RESTORE 
08780  RESTORES 

08790  PRINT"ANOTHER  ANM.YSIS  — •  YEii  OR  NO**I 

08800  INPUT  US 

08810  IFUt<>''*NO”THENa830 

08880  GOTO 3870 

08830  LET  C9*>0 

08840  PRINT 

08850  PR!NT**SAM£  ENVIRONMENTS  —  YES  OR  NO'U 

08860  INPUT  US 

08870  IFUS«'*NO*’THEN0480 

08880  LETY*Y8 

08890  PRINT 

08900  PRIMT"SAME  STRESS  CONDITIONS  —  YES  OR  NO”) 

08910  INPUT  use 6) 

08980  PRINT 

08930  PRINT*'S«<E  RESISTOR  TYPE  -  YES  OR  NO-| 

08940  INPUTU$C6) 

08950  PRINT 

08960  IFUS<6>«*'NO”THEN0S30 

08970  GOTO0680 

08980  DATAU0«0«0«0«0 

08990  DATA*?  5*  *  6;*  •  0^  •  0»  *  0»  •  0*  *7  5«  .  5«  •  6#  *  0#  0*  •  75#  »  5# «  5#  *  €«  0#  0 

03000  DATA*  7  5#  •  S#  •  4#  «  5#  •  6#  0#  1 7  S#  •  5#  •  4#  •  4#  •  S#  >  6 

03010  DATA356«8*74#3*Slf  4*4S#  t#73SEo5#  355#  1.44#  4*46#  3«  88#  U358E-5 
03080  DATA373#8«38*3*3#9*3*  1#  6t  6E*  S#400#  3*  69#  8*46#7*  3#  1#483E*4 
03030  DATA37  1#  8*93*  6*  35#  5*  47#  •  67  1#  357E*  5#  37 1#  8*98#  6«  35#  5*47#  •  67 1#  1 39E«6 
03040  OATA377#  1*47*8*83#  4*66#  I#48|E-S 

03050  OATAl#  5#  8*  4*  5#  85# 8#  40#  10#  50#  10#  50#  IS#  60#  180*  600#  150#  750 

03060  DATA1#8«0#0*6#  18#8#  16#  15#30#80#40#0#0#0#0*0#0 

03070  DATAt#S#0#0#  10*  50#  40#  800*  50#  850#  50#  850#  60#  300#  0#  0#  100*500 

03080  DATA1#3#0#0#3#9#6#  18*6#  18*  10#  40#  1 5#  60#  0#  0* 8 0#  160 

03090  DATA1#3#0#0#3#9#6#  18*6#  18#  8#  38#  18#  48#  0#  0#  60#  180 

03100  DATAI#  0#  0#  0#  3#  0#  6#  0#  6#  0#  8#  0#  18*  0#  0#  0#  60#  0 

03110  DATA1#8*0#0#6#  18# 8#  16#  IS#  30#  80#  40#  0#  0*#  0#  0#  0#  0 

03180  DATA  8#  1*8#  1#  1*  1#  1*4#8#  8*5#3*S#a«  1*4#  1*8#  1#  1*4#8 

03130  DATAU5#  1*  1#  1#  I*  1#  1*8#  I  *4#  1*8#  8*7#  1* 4#  1#  1  •  1#  I*  8#  1*  4#  I *3 

03140  DATA  4*  8#  8#  1*6#  1*  I#  1#  1*  1*  1*8#  5#  10#  4*8#  8#  1  •  6#  l«  1#  1#  1*  1*  1*8#  5*  10 

03150  DATA8#  1.4#  1*8*  1#  1.4#8 

03160  OATA8#6#7#7#»#9#6 

03170  DATA  19. 998# 49*998#  1E4#  8E4#  SEA#  1B5#8ES#  SE5 
03180  OATAU998*4*998#9*998#8B3#SE3#  1E4 
03190  DATA  19*998#  199*99(»*5E4#  IES#8ES«5F,5#  1E6 
03£00  DATA  19*998# 49*998#  SE4# IBS#  8E5*  SBS* 1£6 

03810  DATA  19.998#  49 *998# 99 *998# 199*99999# I E4# 8E4# 5B4# 1E5#8ES 
03880  DATA  19*998# 49*998# 99 *998# 199*998# I E4# 8E4# 5E4# lES# 8E5 
03830  DATA1.9989»4.9989#9*9989«8E3#5E3# 10E3 
03840  DATAI. 4#  1*  1#  1*05#  1#  1#  1#  1#  1*1#  1*88#  1*4*8 
03@!:0  DATA  1*  8#  1#  1#  1#  1#  1#  1#  1#  1#  1*05#  1*8 
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CAPACITORS 


00010  DtMSSt  lO>*PS<&a)«B<5eO)#A(30e)«C(S00) 

00080  DIMXCIS) 

0  0030  PIL*MTTA8(  15>J**CAPAC1T0R  rAlLURC  RATS” 

00040  PfUHT 

00000  PR10T**DO  YOU  WISH  INSTRUCTIONS  —  TBS  OR  NO»f 
00000  1NPUTPS(001 
00070  PRINT 

00080  UBT  PSCl}»**PAPEa  FOIU^  PAPER  NYLAlU  PAPER*  HYLAR-HETALLIZEO” 
00090  {.ITTStej-’^HYLAR  OR  TEFLON** 

00100  LETPS<3)«**PLASTIC  FILM  (N0N*METAL.L1C  CASE)** 

00110  L.KT  PS(4)>«**P0LYSTyRENE** 

00180  L£TPSCS><ii«Ti<MTALUM  FOIL** 

00130  LETFSC6)4**TANTALUtf*  WET  SLUQ** 

00140  LiTr$tT>4**TANTALlM»  SOLID#  OtSLSCTRlC** 
eOlS0  LET  FSC8lii**ALUi(INUH*  WET  FOIL** 

00180  LET  7SC9>*«**N1CA#  NOLOEO** 

00170  LSHrSC  lOlAXMZCA*  DIPPED** 

00180  LETFSI  11  l«**»tICA#  DUTtaN** 

00190  LE?PS<  ISlixCERAMlC  LOW  K** 

00800  LErFiCU)«**OtRAMtC*  HI  OK  K** 

00810  L£TFS<l$lA«*VAmABLS*  CERAMIC** 

00880  LBTFS(  U>A**UAIUABLE*  OLASS  PISTON** 

00830  LirF«<  laiAMOLASS*  PORCELAIN** 

•  0840  IF  FI(&0>4»'«*YES**7HEN0670 

00880  PR1NT**TK1S  PROORAM  CALCULATES  THE  FAILURE  RATS  OF  CAPACITORS  IN** 
00880  PRINT** ACCORDANCE  WITH  THE  RAOC  RELIARlLITY  NOTEROOX  (SEPT  1967)* 
00870  PRINT 
00860  PRINT 

•  0890  PRINT  TAa<  t3)l*'INPUT  REQUIREMENTS  IF  APPLICABLE** 

00300  PRINT 

00310  PR1MT**1*»#TAB(  U7I*«CAPACIT0R  TYPE  AND  CODE- 
00380  PRINT 

•  0330  PRINT  **OOOE"STA8<  88)1 -TYPE** 

•  0340  PRINT 

•  0380  FOR  1*11016 
00360  PRINT  1*F8(I) 

00370  NEXT  J 
00380  PRINT 
00390  PRINT 

00400  PRINT*«8-«T  AS<  1 1  > I -ENVX RONKENT  AND  CODE** 

80410  PRINT 

00480  PRlNTTAiKlS)l-(  1)  LO*  (8)  $0*  (3)  QF#  (4)  6P#  CS)  Al#- 

S^fUlNT 

00440  PRlNTTAS(18)f-(6)  CM#  (7)  AU#  (8)  SL*  AND  (9)  M- 

•  0480  PRINT 

00460  PRINT  -3-) TABCl 1)1 -RELIABILITY  LEVELS  AND  CODES" 

0046S  PRINT 

00470  PRINTTABC  lS))-(  1)  L#  <8)  N*  (3>  N*  (4)  R«  (8)  S" 

00400  PRINT 

00490  PRINT-4-JTARC  11)1  "CASE  DIN  6  LENOTH  (IN*)" 

•  0800  PRINT 

00810  PRINT**8-ITA6(  11)1  "CIRCUIT  RESISTANCE  (OHMS/VOLT>" 

»i§i«  PRINT 

00530  PRINT-6-JTA8(  lt)t«ClKCUlT  STYLE  Cyi0#  CY80#  ETC*" 
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capacitors 


00540  PRINT 

00550  PmNr*7“JTAB<  U)i "CAPACITANCK  tUOPJ" 

00560  PRINT 

00570  PRINT  **3**lTAB(ini*^AX.«  NIN.  MtO  INCRdENT  OP  STRESSES 
00500  PRINT  TAB!  U) I **<  STRESS  RATIO  AND  OPERATlNQ  TBHPERATURE  -  DBG  O'* 
00S90  PRINT 

00600  PRINT  TAB(U)l*KOTEt  IP  ONLY  ONE  VALUE  IS  TO  St  StTERBO  POR  A  STNI 
00610  PRINT  TAB<11>;"  (THAT)  m*VE  FOR  NAX«  NIN  ANB  INOSININr' 

006R0  PRINT 

00630  PRINT  "00  YOU  WISH  TO  RUN  •••  YES  OR  NO**J 
00640  INPUTPSCI9> 

0  0650  PRINT 

00660  1PPS(  I9)<>*‘YBS"TKBN30S0 
00670  PR1NT"INFUT  ENVIRONNENT  COOr*! 

00680  1NPUTY5 
00690  PRINT 

00700  PRINT  "INPUT  CAPACITOR  TYPE  COOB"I 
00710  INPUT  A1 
007R0  PRINT 

00730  PRINT  "ANALYSIS  FOR  (I>  UPPER  0R  <8>  LOWER  fiUALlTY  lERAOt  7" 

00740  PRINT  "INPUT  I  OR  8"l 
00750  INPUT  A7 
00760  FOT.  1«1T09 
00770  R£ADSS<1> 

0  0760  NEXT  1 

0L790  IFAIOl  THEN0880 

00800  OOSUBt590 

00810  00100910 

00880  IP  A107TKEN  0850 

00830  OO5US1870 

00840  QOTO0910 

00850  IFAt<>lRTHEN0880 

00860  OOSUB8I40 

00870  00100910 

00880  FOR  1-170  38 

00890  RSAOL*L#L 

00900  NEXTl 

00910  PRINT 

00980  PRINT 

00930  PRINT  "INPUT  MAXt  NIN  AND  INCREMENT  OF  STRESS  RATIO"! 

00940  INPUT  BI»B2«B3 
00950  PRINT 

00960  PRINT  ''INPUT  MAX«  MIN  AND  INCREMENT  OF  OPER.  TEMPERATURE  CBSBRSBB 
00970  INPUT  T1«T8«T3 
00980  PRINT 
00990  GOSUBa390 

01000  PRINT  TAB<13>JFSCA1)!"  CAPACITOR" 

01010  PRINT 

01080  PRINT  "ENVIRONMENT  CODE  •"!YS> 

01030  IFA7«8'THEN1060 
01040  PRINT  "UPPER  ORAOE" 

01050  00701070 

01060  PR1NT"L0VER  QRADE" 

01070  PRINT 
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CAPACITORS 


§1080  tPAH»iaOTOiU0 

01090  PRlilT  "RlLl/4Slt.lTY  LEVEL  •>*’1  SS***CAS£  DIH<  AMO  LSMQTK  <1N))»**IX4#X 

01180  ^T011?9 

01110  irAI«ii»?1»BNl!5e 

01180  PRlMt  ‘^SIELUOtLm  LEVEL  •"I  St*  •«01  RCUl  T  RES*  (0RtlS/VOLT> 

•list  pa;0T 

OUAi  0OTO117I 

01180  IFAH»18fH8tlll70 

01  lit  PRSHT^RESISIOR  STYLE  «"!  $S* “OAPACtTMiOE  <UUri  «'*IXS 
01170  PRtRT 
81188  PRIHT 

•  1190  IFAlaimillt&St 
01800  90at«110CAtitAl-ll> 

•  1810  RIA0  H 
01080 

01030  ’  m 

01840  ItlAM'.ll 

•  1030  tiXTl 

•  1840  PQ8  t«ltO¥S 

01070  RiAO  iai«018}#@U>*f(8) 

01880  amt  I 

•  1090  fOR  04ii»81OBlSTE083 
01300  PRlKt  «*3m89  RATIO  m«*I84 
01310  PRItf 

01080  PmMT**TIMPtlMTUA8'«««*rAILUltli  HAT!  (»/li09HnSO*« 

01330  PRINT  **  0  O»lTAa(IS)l*«LC0»**lTA8<O0M*«L(P>*« 

0  1  340  PRINT 
01980  mi4)»0TKIINI37e 
01380  LCfRtttX0«l 
01370  FOR  TATiTOTliTEPTO 

01380  LET  A8«iACl>«t<04/A<8>}tAtOHl>«£EPl{(T^8731/A1411fA(&l> 

11390  PR!NTT«A6#A89B<A7)9XI«X8^0<A71 

01410  NMT  T 

11410  PRINT 

11400  NfiCT  84 

01430  OQ8Ut0390 

•  1440  REStORS 

•  1480  RISfOREI 

•  1480  PRINT  •*M40THER  ANALYSIS  YES  OR  NO"J 
•1470  INPUT  SI 

01480  tPSS**7IO«'THni3858 
181490  PRINT 

01800  PRINT  ••SANE  SNVIRONNSIT  VIS  OR  N0**l 
•1310  INPUTS! 

01800  PRINT 

01800  irSSv •710 ••THEN  0670 

01840  PRINT  ••SANE  CAPAOITOR  TYPE  —  YES  98  HO**l 

01380  INPUTSI 

01360  IP  SIm*7}O«THSN0690 

01370  00700780 

0  1  880  SOTOO0S0 

01390  PRINT  ••RELIABILITY  LiVI3.  •  <1)  L#  f8>  N#  C0>  N#  (4)  lb  OR  18)  S**! 
01600  PRINT  ••INPUT  1*  Uf  0#  4«  OR  S'*! 

01310  INPUT  XI 


30 


CAPACITORS 


ei&20  L.ETS$«S$<Xt> 

0  1600  rOR  IxilTOS 
01640  READ  X(l) 

01650  NEXT  1 
0  1660  U£TX1>X<XU 
01670  PRINT 

01600  PRINT  ••INPUT  CASE  DIN*  <IN>  AND  UEMQtH  <I>** 

01600  INPUT  X0«X3 
01700  LSTX4«iX3 
01710  rORt«ilTO0 
01700  RIlADXll) 

01730  NEXTI 
0 1740  LET  X<9}«2 
017S0  rOR  I«1108 
01760  »tA08«L 
01770  1PX04«d1HIN1790 
0  1780  60731800 
0  1790  irX3<«»LlHiN  1680 
0  1600  NEXT  1 
01810  LtTlalt'l 
018S0  1.8TX8»X<!> 

0  1630  P0IW7»tT04t 
01840  AEAD  D>1. 

01660  NSXfiil 
01660  AETURN 
01670  PRINT 
01860  roai*  17016 
01890  HEAO  X1#X1 
0  1901  NEXTl 

61910  READ  XC  11«XI81«X<31«X(41«X(9) 

•  1980  PRINT  ••AEL.lASIUm  USVe.  »  Ct>  <»)  N*  (31  N*  (41  R  011  (81  fj 
01930  INPUT  XI 

01940  UETSii*8»(Xl> 

01960  kKT  XliiX(Xl} 

•  1960  PRINT 

0  1970  PR1NT*«0IRCUIT  RiSlSTRHOS  (OKNE/VOUT)  »**J 
01980  1NPUTX8 
01990  L.8tX3«Xa 
08000  rOR  l«*t1t)6 

•  8010  READ  a»L 
08080  tPX8wD17(EN8040 
08030  NEXT  1 

08040  L.iTXaHL. 

08080  IPl*i6TH»r809i 
0  8060  P0R*r7«  171706 
08070  READDtL 
08080  NEXT  U? 

08090  P0RlnlT09 
08180  RiAB;#l.«L«L<L 
08110  NEXTI 
08180  PRINT 
08130  RETURN 
08140  PRINT 
08130  PORlalTOl? 


CAPACITORS 


03X50  R£AZX,»L#I. 

00X?0  NE&n 

02X80  PHltlT^REStSTOR  STYLE  ■  <1>  CYIS*  <8)  CY15#  C3)  CYSa  OR  <4>  CY30**I 
02X90  INPUIL 
02200  LSTSS»SS<t’i-S> 

020X0  PRlNfT 

08820  PR10T  *<CAPACTA0CE  <1M  UUP>  m"t 
08830  INPUTXX 
0  8840  LBTX2«X 
088S0  LBTX3»X1 
0  8800  PORXxltOO 

08a?0  RBABXC  X}«X(8>#X(3)«X<4)#0 
0  8880  IB«I?<>011IXN838B 
08890  lfXt»X<L>TMIIt83a0 
88300  LBTJ7«X 
08310  LSTXX*fi 

•  8380  NXXTI 

0  8330  irXH»OTHn«a3S8 

08340  PXU0T'*'IHX  NULT*PACTOR  FOR  IHtS  STYLE  AND  CAP  »  NA*  TRY  AOAXN** 

0B3S0  RBSTORi 

0  8360  RESTORiS 

08370  OOTO0760 

08360  RBTXXIM 

08390  P0R1>XT06 

08400  PRINT 

•  8410  NRICTI 

08480  PRXNT'*liliititMiiiiiiiiiiiiiiiiteiti4ttiiiiitllllMltiiltltiltiil" 

08430  P0RS«IT06 

08446  PRINT 

08480  NBXTI 

08460  RETURN! 

08470  QATAL#M»N#fUS«CYX0»CYXS«CY8e«CY30 
0  8460  DATA  3«  1# » 3« •  X* « 03# « 8# * 8* *84 •  3# •3#  1#  1*  X«8 
0  8490  DATA»a78#«7S«»3{8#»875#«4#«879#«4#l*378#»S68#l«6a9««67*  1*688 
08800  DATA#  78#  8*  188#  *78#  a.  376 

0  6910  SATA3#  1#  •  3#  •  1#  *03#  *1#  1**8#*8#*4#*6«*6#*4#*8#*3<  I#*  8#  8#*  1«3#*07 

•  8980  DATAi0#0#0«0«*8#  80#  840#  660*0#  •  4#  30#  360#  1 000#  0#  *  6 

08830  DATA39#470#  1300#  4300#  *6#  47#  960#  1300#  6600#  1#  100#  660#  3600#  10000#  8 
08940  DATA  150#  800#  9100#  0#  3#  800#910#0#O#4#  360#  180O#0#O»  9 
08590  DATA  IE- 5#  *4#  9# 379*00#  1#  10# 0#  ISx4#  1*  1#  10#  1E«9#  l«-4#a#a0#  8E-S#at«4 
08960  DATA  4#  40#  IE- 4#  IS- 3# 4# 40#  IX- 4#  IB- 3#  4# 40#  IB- 4#  IE- 3#  19*  190#  91-4# 9 1- 3 
00570  DATA  l8#180#6E-4#6E-3#80#800#lE-3*lB-8 

0  0600  DATAiOaX-  9#  *  79#  9#  377#  86>  6#  I#  6# 0#  9E-  9#  1 1 X-  1  #  6#  9B-  4#  $E-  3#  8#  1 8#  •  001#  0 

•  8590  DATA4#  84#  •  008#  *  08#  4#  84#  •  008#  •  08#  4#  84#  *  008#  •  4#  1 9#  90#  •  08#  •  06 
08608  DATA16# 188# *088# *808# 80* 180# *81#* 1 

08810  DATA  3aE-8#«73#S#370«l7*4#l#9#0#.000S*l*l#5#lB-4#*00t 
08680  MTA8#  10#  8E-4#  •  008#  4#  80#  SE-4#  *009#  4#  80#  8X-4#  *009#  4#  80# SB- 4#  *009 
0 8630  DATAl  S#  79#  *  008#  *  08#  16# 90#  * 003#  * 03#  80#  100#  * 003#  « 03 
0 8840  0ATA43SB-9#  •  66#  9#  40#  1#  *  8#  1#  0#  iE-4#  .  88#  1  *  I#  8E-5#  8B-4 

•  8690  DATA*  4#  8#  4B- 9#  4E- 4#  *9#  4#  *0001#  *001#  *8#  4#  11- 4#  *00 1 

08660  DATA*8#4#  iB-4#  I E- 3#  3#  19#  48-4#  4E* 3#  3* 6*  10#  *000S#»009#4*  l0#6B-4#6E-3 

•  8670  DATAl 38- 4#  *58#  3#  398# 8 *8#  l#6#0#*001#  1.  1#  S#  8E-4u  2t-3 

•  8668  0ATA8#  18*  *0004#  *003#  6#  30*  I8E-4#  188- 3#  6#  30*  l8X-4#  {88-3#  6#  16*  1&E-4#  0 
0  8690  OATA80#  100#  4i-3#  •  04# 89#  189#  *009#  *09*  30#  ISO*  *006#  *06 
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CAPACITORS 


0S700  DATA17E>4>.32#3>369>9.ft#.l*  1*  0*  S&-4#  •  1 1»  1  •  1>  •  B00Si»  •  00S#  •2*  *001<r  fl 

0S710  |}ATA.4«4<a£>3<.0a«.4«4«SE>3«<00>.4*4<'2&*3«.a0«  l.S«  15«8E«3>.00 
0  8720  DATA8#  80#  *  0 1  *  .  1*  30*  •  1 5E- 1>  •  1 5 

08730  OATA574E-6#»4*3#3ai#  U*3«l#  10# 0# 5E-4j  1. 1*  10# SE-5# 51P*4 
08740  OATA&#a0#  1E>'4#  lE>3«4#40#££~4#8S~3#4#40#8£*'4#8£‘3#4#40#8E>4#aE*3 
08750  DATA  15#  1S0#*0000#8E*3>  18#  180*9E-4#9B<*3#80#800#  1S-3#*01 
08760  DATA  416E-6#  •  55# 3#888# S.9#  1#  10# 0#eE-3#  1*  1#  10# SE-4#8E-3 
0  8770  DATA8#  80#  SE-  At  8E-  3#  18#  80#  3B> 3#  •  01#  1 8#  80#  3E-  3#  •  0 1#  18# 80#  38“  3#  •  01 
0  8780  DATA30#  160#8E-  3*  •  03#  35#  180#  #01#*  #04#  40#  800#  #018#  •  0$ 

0  8790  DATA#  586  £•  10#  •  37#  3#  85#  1#  1#  5# 0#  5B-5#  8#  10#  It-S#  IS* 4#  4#  80# 8E*fi#  8E-4 
08800  OAtA6*40#  3E-S#  3E-4#  6# 40#  3S-5#  3B-4# 6# 40#  3B»5#  3E*4# 84#  180*  ISE-S#  lfiE4 
08810  DATA  16#130#13E#>S#13E*4#30#iS0#  f5E*S#15E*4 

08880  DATA831E-13##37#3#  15#  1#  1«5#0#  SB*5#8#  10#  lB-5#  lt-4*4#  80#8B-5«81*4 
0 8830  0ATA6#  40#  3E*S»  3S*4*  6# 40#  3£*S#  3E*'4#6#  40#  38*5#  3fi*4 
08340  DATA  84#  180#  18E-S#  18E*4*86#  130#  13B#>5#  13E-4#  30#  150#  151-5#  ISS-A 
0  8850  DATA  S3E-S#  tA*  3#  348a5#3 

0  8860  DATAlt  5# 0#  *  0008#  8#  10#  •  0003#  •0015*  4# 80#  »  0006#  •  003#  6#  40#  •  001#  <>  007 
08870  0ATA6#  40**  *001#  #007# 4#  40#  *001*  #  f07#84#  160#  #  004#  .03#  86#  1T0#  *004#  *03 
08880  BATA  30#  160#  *005*  •  04 

08890  DATA  t95B- 18#  •  $1#  3#  85#  1*  1*#  5#  0*  SS-S«a#  10#  lE-S#  lB-4#  4#  00#8E' 8#  8B-4 
08900  OATA0t  40#  3t-6#  3B- 4#  6#  40#  3E- 5#  3S-4#6#40#  3B-5#  38-4*84#  108#  181-5#  1014 
08910  BATA80#  130#  I3B-S#  13B-4# 30# f 50# lSC-8#  15B-4 

0  8980  DATA  361 E- 18#  •  3*  3#  85#  1#  1#  t0#0«  5B-5# 8#  88*  IB- 5#  1 B- 4# 4#  4#  81- 5# 8B-4 

0  8930  OATA0#  60#  3t-5»  3E-4#  6#  00#  3E-5*  30-4#  6#  0f#  3B-8#  31*4#  84#  840*  181- 5#  18B4 

08940  OATAB0#a00«  13B-5#  l$E-4#30#300#  ISB-S#  t5E-4 

0  8950  DATA  84E-6#  »  3#  3#  3«8«6*  7#  1#  10#  0#  5B-4#  1*  1*  10#  9B-5*  58-4 

089  60  data  e#80#lE-4#lB-3«4#4e#8X-4#8E-3#4#40#8t-4#0B-3#4#4g«tti-4#0B-3 

08970  DATAll#  100#  •0006#  SB-3#  18*  180#0t-4#6B*3#  IS#  r50«aS-4#8B-3 

08980  DATA  tSt-9#  •  17#3«  348#  10#  1#  l#80t0«4E-3#8#40*ai-4#4B-3 

0  8990  0ATA4#  0 0#  4E-  4#  0B-  3#  0#  1 00#  lE-  3#  *  08#  6#  1 00#  1 8-  3#  *  08*  0#  1 40#  11-  3#  *  08 

0  3000  BATA90#  1000#  •  0 1#  •  8#  00#  1 800#  1 51-  3#  •  3#  70#  1 400#  »  08#  •  4 

03010  DATA146E-9#  •  33#  3#  33#  1#1B-1#  1#0*  lSE-4#  151-8#  1*5#  151- 5#  15B-4 

03080  data  « 3#  3#  38-4#  31-3#  1#  10#  18-3# *01#  1#  10#  *001#  *01*  1#  10*  *001#  *01 

0  3030  OATA8*&0«6E-3#  *06#  10#  100#*01#  *  1#  18#  180#  *018#*  18 

0  3048  RETURN 

0  3050  mt> 


.^3 


connectors 


00010  D!t>lA(  I0>*B<  I0>>C(  10)*D(  10), £(  10), H(  18)«Ui<20) 

0  0000  GO  SUB  1S30 

00030  PRINTTAB<  15)1  “CONNECTOR  FAILURE  RATE" 

0  0040  PRINT 

0  0050  PRINT"! HSTRUCTIONS  --  TES  OR  NO"; 

0  0060  INPUTUS 
00070  PRINT 

0  0080  IFU$<»"Y£S"THEN0540 

00090  PRINT"TH1S  PROGRAM  CALCULATES  THE  BASE  FAILURE  RATE  AND  THE  FAILUX 
00100  PRXNT"OF  CONNECTORS  IN  ACCORDANCE  WITH  THE  RADC  RELIABILITT  NOTEBl 
00110  PRINT"  SEPT  1967." 

0  0130  PRINT 

00130  PRINTTABI  15);  "INPUT  REQUIREMENTS  AND  CODES" 

0  0140  PRINT 

001S0  PRINT"1";TAB<  U);  "ENVIRONMENT  " 

00160  PRINT 

00170  PRINTTAB!  1  l>i“(  1>  LABORATORV,  (2)  GROUND,  FIXED,  (3)  GROUND  PORTAB 
00180  PRINTTAB<  11);  “(4>  GROUND/  MOBILE,  <  5>  AIRBORNE,  INHABITED," 

00190  PRINTTABC  lt)|"(6>  AIRBORNE,  UNINHABITED,  (7>  SATELLI  T£  OHBI T" 

00000  PRINTTABI  U);"<:8>  SATELLITE  LAUNCH,  <9>  MISSILE" 

0  0010  PRINT 

0  0000  PRINT"0";  TAB<  1 1);  "CONNECTOR  IDENTIFIER" 

0  0030  PRINT 

00040  PRINTTABI  11>;"<0NLY’  FOR  IDENTIFICATION  »  NOT  USED  FOR  CALCULAtlOS 
0  0050  PRINT 

0  0060  PRINT'S";  TAB<  ID)  "RELIABILITT  GRADE  --  UPPER  OR  LOWER" 

00070  PRINT 

00080  PRINT"4")TAB<  ID)  "MATERIAL  —  <D  A,  <0)  S,  <3>  C,  <  4)  D" 

00290  PRINT 

00300  PRINT'S")  TAB!  ID)  "EXPECTED  CURRENT  <AMPS>" 

00310  PRINT 

00300  PR1NT"6")TAB<  1  D)"NUH3ER  OF  ACTIVE  PINS" 

0  0330  PRINT 

0  0340  PRINT"?")  TA8<  ID)  "C7CLES/ 1000  HRS." 

00350  PRINT 

0  0360  PRINT"8")TAB(1DJ"MAX,  MIN  AtND  INCREMENT  OF  AMBIENT  TEMPERATURE" 
00370  PRINTTABI  I  D;"<  DEGREES  O" 

0  0380  PRINT 

00390  PRINT"9")TAB<  1D)"PIN  GAGE  --  <D  80,  <8)  00,  (3)  16,  <  4)  10" 

0  0400  PRINT 
0  0410  PRlNT"NOTESt" 

00411  PRINT 

00418  PRINTTABI  1D)"C0DES  <•  NUMBERS  IN  BRACKETS  (  >" 

00400  PRINT 

00430  PRINTTAB!  ID;"IF  ONLY  ONE  VALUE  FOR  AMBIENT  TEMPERATURE  IS  TO" 
00440  PRINTTAB(  ID)  "ENTERED,  INPUT  THAT  VALUE  FOR  MAX,  MIN  A^D  INCREMENT 
0  0450  PRINT 

00460  PRlNTTABt  ID) "INPUTS  TO  THIS  PROGRAM  ARE  ENTERED  THROUGH  THE  KEYBA 
;90470  PRINTTABI  1D)"TH£Y  ARE  QUERIED." 

0  0480  PRINT 

00480  PBINTTABI  1D)"MANY  OUTPUTS  ARE  IN  ACCORDANCE  WITH  THE  INPUT  CODES" 
0  0490  PRINT 

00500  PRINT"RLW  —  YES  OR  NO"J 
00510  INPUTUS 
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\ 


CONNECTORS 


0  0520  IFU$="NO"THEN1650 
0  0530  GO  SUB1530 
0  0540  paiNT"INPUTj" 

0  0550  PRINT 

0  0560  PR1NT”ENVIR0NMENT  CODE  «  ???  <U  LAB*  (2)  GF*  t3>  GP*  t4)  GM»  •* 

3  0570  PRINT“<5)  AI*  <  6)  AU*  <7)  SO*  C8)  SL  OR  C9)  M  —  INPUT  1*2**.*.  A 
0  3580  INPUT  ys 
0  0600  PRINT 

0  0610  PaiNT‘*CONNECTOR  IDENTIFIER  =“* 

0  0620  INPUTUS<4> 

0  0630  PRINT 

0  0640  PRINT”<I)  UPPER  OH  C2>  LOWER  GRADE  —  INPUT  I  OR  fi"! 

00650  INPUT  T3 
0  0655  LETTS=T5*2 
0  0660  PRINT 
00670  F0RI»IT0i8 
0  0680  READHCn 
0  0690  NEXTI 
0  0700  IFT3»2THEN00725 
00710  LETH-HCY5-1) 

0  0720  GOTO0730 
0  0725  LETH»H<y5) 

0  0730  LETy5«Y5/2 
0  0740  IFUS(  3>>“r£S'’TH£N00910 

0  0760  PRINT"MATERIAL  =*  7  t  I )  A*  C  2)  B*  ( 3)  C  OR  ( 4)  D'’l 
0  0770  INPUTJl 
0  0780  PRINT 

0  0790  PRINr'EXPECTED  CURHBJT  CAMPS)*”; 

0  0800  INPUTJ3 
0  0810  PRINT 

00820  PRlNT*''NUiBER  OF  ACTIVE  PINS  AND  CTCLES/ 1000HaS< 

0  0030  INPUTU4*J5 
0  0840  PRINT 

0  0850  PRINT”P1N  GAGE  -  Cl)  28*  C8)  20*  (3)  16*  OR  C4>  I8“J 
0  0860  INPUTJ6 
0  08  70  PRINT 

0138  8  0  IFU5C  5)“"TES"THaN09I0 

00890  PR1NT”MAX*  MIM  AND  INCREMENT  OF  AMBIENT  TEMPERATURE  (DEGREES  C>«”l 
0  0900  INPUTT2*T1*T3 
0  0910  FORI*  1  TO 4 

0  0920  READ  A(I)*B(n*C(l)*DCl>*E(I} 

0  09  30  NEXTI 
0  0940  FORI*1T04 
0  09  50  IFI>U6GOTO0980 
00960  READX1*YI*X8*Y2 
0  09  70  GO  TO  0990 
0  0980  READ  y*Y*y.r 
0  0990  NEXTI 

0  1000  LETYhCLOGC  Y2>-L0a(Yl))H>CL0G(  J3>*'l.OQCX8))/CLO6CX8)-L0G(Xl)) 

0 1010  LET  Y-Y+LOGC YR) 

0  1020  LETY*EXP(  Y) 

0  1030  1FJ5<  10  THEN  1050 
0  1040  LET  C«J4**0001*EXP(  J5/100) 

0  1050  LETP«EXPCCJ4/10)t.S45> 
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CONNECTORS 


0  1060  GO  SUB  1530 
0  1070  PRINT 

0  1080  PRINTTAB(  17)1  US<  4)1"  CONNECTOR" 

01090  LETUSC l)="UPPER" 

01100  LETUS(S>a"LOW£a" 

0  1110  PRINT 

0  1180  PRtNTTAB<  10)1  "MATERIAL  CODE  *"1011  SPC(  18)1  "PIN  GAGE  CODE  *"106 
0  1130  PRINT 

0  1140  PRINTTABI  10)1  users)  1"  GRADE"!  SPC<  10)1  "ENVI  RONMENT  CODE  *"ir5 
0  1150  PRINT 

0  1160  PRINT"NUNBER  OF  ACTIVE  PINS  -"1 041  SPC<  1 5)  1  "CYCLES  *"105 
0  1170  PRINT 

0  1180  PRINTTABI  17)1  "EXPECTED  CURRENT  *"1031"  AMPS" 

0  1190  PRINT 

0  1200  PR!NTTAB(  7)1  "TEMPERATURE")  SPC<  12)1  "FAILURE  (S/1000  HRj*)" 

0  1210  PRINT 

0  1880  PRIN  T"A<  I )  -"1  AC  0 1 ) .  "B<  I )  ■"!  B( 0 1 )  1  "C<  I  >  * "1  C<  0 1 )  1  "D<  I  > «"1  D<  d  1 ) 

0 1230  PR1NT"E< I ) •"! E<  01 ) < "Y*"! Y>"C«"1 C/ "H*"l H> "P«"l P 
0  1240  PRINr'AMBl  ENT"#  "OPERATING"#  "L<  B)"#  "L<  C0)" 

01250  PRINT 

01260  FOR  T-T1T0T2STEPT3 

01870  L£TY1«Y 

01880  LET  Yl«»YUT*a73 

0 1290  LBTY4«C l/( Yl/C( 01 > ) >T( Y t/E(01 ) ) 1 0( 0 1 ) 

01300  LET  09«A<01)4£XP(  Y4} 

01310  LET  n«Yl>273 

01380  PRlNTT(Yl#09#09*K*Pt>C 

01330  NEXTT 

01340  LETC*0 

01350  RESTORE 

0  1 360  GO  SUB  1 530 

01370  PRINT"ANOTHER  ANALYSIS  --  YES  OR  N0"1 
0  1  380  INPUTUS(3) 

0  1390  trust  3>""N0"THEN  1650 
01400  PRINT 

0  1410  PHINT"SANE  AMBIENT  TEMPERATURE  YES  OR  NO") 

01480  INPUT  US'<5) 

01430  PaiNT"SAi<tS  &SVI RONMENT  YES  OR  N0") 

01440  INPUT  use  3) 

0  1450  IPUi(  3>'>"N0"TKEN  0550 
0  1460  PRINT 

01470  PRINT"SAME  CONNECTOR  —  YES  08  NO"! 

0  1480  INPUTUSO) 

0  1  490  IF  USt3)<«"NO"TH£N0600 

0  1500  PRINT 

01510  00700640 

01580  00101650 

01530  FOR1*1T06 

01540  PRINT 

0  1  550  NEXTl 

0  1560  PRINT"--*- 

01570  F0ai*tT06 

01530  PRINT 

01590  NEXTl 
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CONNIECrORS 


0  1600  RETUR^M 

0  1610  data  U  10<3*  1S«4«  15»8*  16«A>  15#  10>30«2*  10«  1S<30*  1S*30 
0  1 630  OATA33AE-  5#  - 1  #  *  1 593#  5*  36#  A73>  *  069#  >  1  #  •  8073#  4<  66#  483 
0 1630  DATA.  018#-!#- 1898# 48SE>a# 373# . 183# -  1# -  1 588.8# 4. 78# 358 
0  1640  DATA  4#  13#  7#  36#  S#  18#3#  30#7#  t0#20#7O#  IS*  15#40#  70 
0  1650  &7D 


RELAYS 


0  0010 
0  0020 
0  0030 
0  0040 
000S0 
0  0060 
0  0070 


0  0090 
00100 


00104 

00130 

00133 

00140 


00160 

00170 

00130 


00003 

00010 


00030 

00040 

00030 

00060 


0A300 
00310 
00330 
0  9330 
00340 
•  0360 


00390 

00400 

00410 

004A0 

90430 

00440 


00470 


I  DIMXC  10)^  y<  2S}i,US(  10>«£S1  10>«2U40>*  JC40)#K<  10) 

I  DIM  A<3>^B<  3>.»C<3),LC  5)*  ESf  10> 

I  GO  SUBSeSO 

t  PRINTTAaC  ISJl  ••rAILURE  RATES  OF  RELAYS'* 

I  PRIMT 

i  PR1NT"1M STRUG TIOM  --  YES  OR  NO«l 
IMPUT  US 

I  IFUS<s>'”YES'‘THEN0S3a 
t  PRiMT 

PRItiT  “THIS  PHOORAM  CALCULATES  THE  BASE  FAILURE  RATE  AMD  THE" 
PR1MT**FAILURE  RATE  OF  RELAYS  IM  ACCORDANCE  WITH  THE  RADG  RELlAQILf 
PR1NT«NOTEBOOK  (SEPT  1967). « 

PRINT 

PRINTTAa<  1S>1  "INPUT  REQUIREMENTS  AND  CODES" 

PRINT 

PRINT"  1  "1  TAB<  1111  "EN  VI  ftONHEN  T" 

PRINT 

PRINT  TAB<  1 11  j  •*(  1 1  LAS0RAT0RY"JSPC(4>J"(8}  SATELLITE  ORBIT" 
PRINTTAR?  ll)J"Ol  GROUND  FIXES"!  iPeC4>l"<  4)  QROUND  PoSf^l" 
PRINTTA8<  U)1"CS1  A1 RBOHNE  INHASI  TED"|  SPCC  4)1  ••<  6)  GROUND  MOfllLE" 
PmUrTALS^illicV)  41^0^E  UNINHABITED"!  spec  4>1"<G>  SATELLITE  LAM 
PRINT 

PRINT"a"!TA8<U)|«00NTA0T  FORil  A^D  QUANtrfY" 

PRINT 

PRINTTASC  U  )!"(  1!  SPST"!  SPC<3>I**(B>  DPST"!  SPCI  3)  I "(  3!  SPOT" 
PRINTTABC  U!!"<4>  3PST"I  SPC{ 31! "€ §)  4PST"I  SPCI  3! I "C 6)  DPDT" 

SSSJ  3P0T**ISPCC3)J"<8)  4PDT"!iPG<3>!"(9!  6PDf" 

PRINT'S"!  TAB<  1 1>J"PART  IDENTIFIER" 

»>***< only  for  part  IDlNTlFiaATtON  -  NOT  USED  IN  CALCULAi 

rlUNT 

P8INT»4"JTAB<lI)i"0ftAOE  OF  RELIABILITY  —  (I)  UPPER#  (g!  LOVEft" 

FRlN  i 

PRINT"8"J  TAi<  1 1 } !  "CYCLSS/HR" 

PRINT 

P»INT"6»I  TABdDl  "LOAD  TYPE  «  Cl>  RESISTIVE#  (0>  INDUCTIVE" 

PRINT  TAB(ll!l"<3)  LAMP"  *«uuui*vr 

PRINT 

f»|NT"7"lTA8<  1 1)1  "TEMPERATURE  RATING  -  (D!  8S  OH  (g)  Igg  DEQREBS" 
FRIN  T 

PRINT'S"!  TAB<  ID!  "MAX#  MIN  AND  INCREMENT  OF  STRESS  RATIO  «" 

PRINT  TA8<11)!"(L0A0/SATSD  RESISTANCE  LOAD)" 

PRINT 

INCRBMS^T  or  OPERATING  T@4PERATURi" 

PRINT 

PRINT«N0T1SI " 

PRINT 

PRINTTABC  1 1) J"IF  ONLY  OWE  VALUE  IS  TO  BE  ENTERED  FOR  A  STRESS  INPf 
^«iNrA8(li)l"TMAT  VALUE  FOR  MAX,MIN  AND  INCREM^irOF  IRE  STRsis" 
Fjfii  N  r 

I^^N  TTABC  1 1 )  I  "MANY  OF  WE  OUTPUTS  ARE  |N  AGGORDANCE  WITH  THE  INPU® 
PRINT'DO  YOU  WISH  TO  RUN  --  YES  OR  NO"! 
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RELAYS 


l?0S10  INPUTUS 
00Sg0  lFU$«'**MO"l'KIsNRS20 
@0530  PRXMT 
0  053!i  GOSUa0a2S0 

00S40  PHiNT  **ENVlRD;'4{4fiMT  «  777  <1)  LAB*  CS>  Sa«  (3)  GF*  <4}  (S>  A 

0ass0  PBii<r*<6>  <?»  au*  <3>  $l*  or  c9)  m  —  lijput 

0  0S60  It^PUT  YS 
0@S7@  PRINT 

00330  PRINT  ’’eONTACT  FOAM  AMD  aUALlTY  "  777  <l)  SPST*  <0J  WBt»  <3)  S 
00390  PRINT  ‘’<4)  3PST*  <S>  4iPSt»  <6>  OPDT*  <7>  3PDT*  Ci>  APDT  OR  <1l>  i 
00600  PRINT  'UNPUT  t *  0<  « •  •  •  •  *0R9’*j 
0  0610  INPUT  XI 
0  0600  PRINT 

00630  PRINT  "PART  IDENTiriER  •"! 

00660  lNPUTUi<10} 

0  0633  PRINT 

00660  PRINT  "ORADi  OP  RELIASILITY  x  777  <11  UPPER  OR  (2>  LOVER  IMP 
0  0610  INPUT  X0 
0  0630  PRINT 

0  0690  PRINT  "CYaBS/Hri«"l 
0  0700  ’.NPUTC 
00710  PRINT 
00700  FORIalTOlO 
00730  READ  Ydi 
0  0740  NEXT  I 
0  0730  lFX0«aTH{SN0700 
00760  LET(H<<Y<YS*0-1>) 

007.70  GO  TO @790 
0  0700  LiT0«'Y< Y3*g) 

00790  PRINT 

00000  P8INT"Lf)AD  TYPE  will)  RESISTIVE*  (8)  INDUCTIVE  OR  C  3>  LAMP" 
00810  PSINT"INPUT  1*0  OR  3«l 
0'»gi0  INPUTX3 
00830  PRINT 

00840  PRINT"Te4PERATUA£  RATING  •<  (1)  88  OR  (Rl  183  DEQREIS  -  INPUT  i 
00830  INPUTTA 
@0860  PRINT 

00870  1FE»<  a)«"YES''THEW0930 

00880  PRINT"MAX*  NIN  AND  INCREMENT  OF  OPERATlMQ  TSI4PERATURG" 

@0890  PRINT"(  DEORiES  C>i>"J 
0  0900  INPUT  T8*T1*T3 
0  0910  PRINT 

00900  PRINr'MAK*  MIN  AND  INCREMENT  OF  STREiO  RATIO  CLOAD/RATED  RES. 
00930  lNPUTSg#Sl*§3 
0  0940  PRINT 
00930  LiTUU}««@ 

00960  LRll.C0)<i.4 
0  0970  LETLC  3)«*g 
0  0980  FOH1M1TCI9 
0  0990  READ  XUl 
01000  NEXT  1 
01010  FOR  I»IT037 
@1000  REAOR(n*U<i) 

01030  NEXTl 


RELAYS 


Lifciwi 

e i@S0  100 

0  1063  LEtC:iwO/10 
31070  IfKl*  lTH®^m00 
^  i»i000  iifa-<iaa0THEMn00 
01090  LiTCi»ei*e 
01100  LIT 

01110  ^RINT"OONTACT  RATINQ  «•  i?  (1)  SlfiMAL  CUjiRENT^  Cg)  0*5  AMPS*  <  3>  5« 

eu§0  PRiwT  «oa  tA>  aa-60@  amps  imput  1*0*3  oa  a"i 

01130  LStllC?l«i“SiaNAJU  eURRENr* 

@UA0  Lit  8:i<gl«**0»S  AMPS'* 

01118  Lif8SC9)**’8'"S0  AMPS'* 

01160  LiTiiC  i0>w"a6»680  AMPS** 

81170  pmm 
0  1 108  INPUm 

irf4<*ifH»iiaA0 
0ii00  irY6»ATHaMtaA0 
ilgl8  PRlMt 

0iai0  PIHN'f**APf''Lr,eAT10M  TYPE»77?f7'» 

11890  P'RIl^T 

01869  mn  iBiioA 

§1860  AIIA&  ¥7 
01860  )f^R  dlslTOY? 

01870  RiADUl 
@ii@0  tPH»¥6Wfil^UU8 
81890 

01388  lPg3«itNiM1348 
81318  R&AQ^Uil 
0i3i«  pwiat»^“igii"j*'iyi 
§1990  &OYQ1390 
81968  R^SVg 
giaii 

giM@  t.iW9«¥9+¥a 
01978  83701388 
@1388  t*iTY4«¥6<‘¥B 
81198  Ni^tai 
81600 

01618  UiT3,1«l 
6  1688  im«n'H»71»78 
81638 

01660  03 'aj  1^90 
8I6S8  PRINT 

01660  PHJNT  "INPUT  l*0.3**.»"l 
@1670  1NPUTU3 
il6ii  |Pti3»iTHKNl§i@ 

0  1630  P0iy-’IT0UI3»U 
0l»@@  LgT¥3-i¥f*KCU 
91110  NP3ITI 
sllfif  raRi»4TO¥9 
@li3'li  RKADUI 
01660  N«3(t{ 

01670  PRiNT 

#1180  l-aiNT**fJi^NSTnUKTIUN  TYPE  »»* 

Ml 660  PRINT 


l|0 


RELAY'S 


0  1600  FORl»nOK( J3) 

0  1610  READUSdl 

0  1680  PRINT  ••<••}  I  ;">”#US<n 

0  1630  NEXTI 

01640  IF  I«1TH&N1630 

0  1650  PRINT 

0  1660  PHlNT"iNPUT 

01670  INPUTJ3 

0  1680  PRINT 

0  1  690  I  FX0«0THEN17a0 

0  1700  LETH1-H(  Y9+J3J 

0  1710  GOTO  1730 

0  1720  L£TH1<«J<Y9+03J 

01730  lFY6«4THEi'J1770 

0  1740  FORI«rrOY4 

0  17S0  READU* 

0  1760  NEXTI 
@  1770  FOm-lTOg 
0  1730  READA<n^e<n«6<n 
0  1790  NEXTI 
0  1800  QOSUi2080 

01810  PfiINTTAB<  17)IU*<  10)J  8Pe<4)l’'HiLAY'’ 

0  18R0  PRINT 

0  1830  PHlNT»'ENVlHDNrtKNT  eODE**'!  YSj "CONTAGT  HATINia  «'•!  iS<y(&+6) 
0  1840  PRINT 

0  18S0  P8INT”CaN3TRUCTI0N  TlPSi  ***l  US<  WC1(4)1 
0  I860  LETUfiC  l)«'»UPPEn*' 

@1870  LETUICai»'»LQWW 

0  1839  PmNr*aRADg  QF  RBLIASILITY  »”IUS(X81 
0  1890  PRINT 
@1898  Lrr88»9 
0  1900  F0RS«llTOMa3TBPS3 
8  1910  PRINT 

@1900  PRINT  "iTlTISS  IWIQ  *"l  I 
S19  3@  PRINT 
0  193S  LiT3&a$g+8 

0  1940  PRINT  »'TEMPmTUflE"J  Wac  i8)I”FAILUR8;  RATi  I  lft00HRi)'' 

0  1 1  i0  PRI N  T  TAa<  I  & )  I  "L  <  0  >  "#  '’Ul  R)  " 

@19&@  PRINT 

@1970  rORT»Ti  WT0STEPT3 

@  1980  PRlNTT*ArT4>*BKPC<{T<'873)/arr4)>ietT4n# 

§  m@  PIUNTAl  t  T4)  J maXPC  C I  T+i73)/B(  THi )  *  0(  T4)  l^BXPI  I  g/LfXai  I » 

0  1994  LBT§B»g8<(>t 
HI9W3  iri§«6@  THB^  @0i0i 
0  1996  CiOSUB0gi80 
NEXTT 
0ii30  NEXT! 

8  8031  lFS|e<60THg90a041 
0103®  ruRiMi»*i‘ro60 
0  0033  PRINT 
0  8034  NKKTI 
0  0040  PRINT 
0i04i  aOiUU0H8a@ 

0  804b  liKTYv»y4st@ 


la 


RELAYS 


0a04iS  PRIMT**A«"JI  AC  T4> *  B(  TA)#  "C*";  C(  TA)i  E:XP(  C  S/L<X3)  )  t  gj 

0g0A6  PRINT 

0a@§0  aoTos3&0 

@^060  DATAUa«  US«  @4  4j  8^6010#  16i  10«  30*  IR*  30*§&*  tS0*  100*300*  t*  i*S*  !•?» 
0aU'/0  DATAa*  8.  S*  3*  4«  es*  S«S*3*4*  18*8*6*  1*3*6*  10*7*  U*  7*  U*  3*6*6*  10*6*  18 
0  00H0  LATAS*  IS*  S<*6*6*80*  100*  100*  10*  30*  10*30*  100*  100*8*6*  I*  3*  aS*  0 
080^8  mm  g*  0*  S0*  100*9*  10*  10*00*6*  10*6*  10*  801  40*  10*  00*  3*9*  1*  3*8*6*  3*9 
0  0100  MTAIS*  '^*g*6*7*  14*  10*84*  l@*g0*6*  10 

00110  DATA  1*DRY  Oi  ROUi  T*  6*8*  aSNERAL.  PURPDgg*  3*  $ENSI  T1 VE  ca-*t00NUUS 

00180  DA7AP0i*ARUiD*a*WliRATlNS  RE8;D*R*HiaH  SPIKED*  8*  THERf^AL  TIME  OttLAV 

08130  DATAi*ELE6TWN16  TIHE  DELAY*  l*LATQHlNa  CtlASNETtSl*  3 

08140  DATA@*KI6K  WOLTASS*  e*MEM  UH  POWER*  6*  1*  CUNTRAOTOM  CHiUH  QURH^MTliA 

@81S0  DATAAV^ATURK  (UONQl*ORY  REiD*MiROUIiY  WETTiU*  MA^KTl  Q  LATOHINU 

0gU0  DATA  BALAN6ED  ARMATURIU  iOL^OIO 

08170  DATA  armature  (L0Nai*aALAN3K0  ARNATURK*  MOU EN 1 0 D 

08180  OATAAR'IATUM  CLONQ  A  8H0nT*  MMOURY  WETTiO*MA(IC4gTtQ  UATOHINO 

08190  QATAMEtER  MOVB4INT«aALANO£D  Af&RATURE* ARMATURE  <8H0KT) 

081^00  DATAMiTiR  MOWmia^T*  DRY  Ri£U#  MiROUAY  WETTED 
0.U.M0  DATAAI«^ATUM  (ii!^AN@iD  AND  8H0R¥liDRY  RiED*  DlMiTAi^ 

0gg80  DATAiOUlD  STAtE*OAY  ME^NERUURY  WETTED* BALAi^OED  A)%'4ATUnE 

08830  DATAVAOyUN  ( 8juA831*  UAdUtM  C  OEilAt^lU)*  AMATURI  CLONQ  AND  MORTl 

0gg40  DATAHEaOUHY  WETTED* HAdiN iTI d  LATeHlNQtMEdK/^IOAla  LATOHINO 

@M30  DATABALANOED  A^AtURE*  SOLSNOI D*  AmATURE  (  8110 ATI* MEOKANtOAL.  UATQHifli 

iM60  DATAiALANOED  ARNAlte*  lOUiNQI  D 

»mn  DATA!  11  i*>6*  388*  1 6*  7*  I0ii*6*377*  I0i4 

08080  P0niMiTQ4 

0r,890  PAINT 

0@300  N&ATl 

0  0301  LiT§Sa0 

«88fi@  POH|»iTOA 
08990  PAINT 
08140  N^TS 

0,^310  M'mm 

383M  PRINT  "ANOTHER  A\'ALYil§  “»  Vtt9  OR  NO"# 

38970  INPUTiS 

08980  iri|a'TlO'"rHto7i9a0 

38993  RiP'ORR 

@8400  neSTOA&l 

31410  PRINT 

38480  PRINT"®AMK  TKMP  AND  STHiiS  RATIO" 

38490  1NPUTEIC0# 

08440  PRINT 

@84Si  PKINT'»9A«K  ^VIAONiiiNT  »»  Yii  Oft  NO'*# 

38460  INPUTS’.! 

08470  iPii»**NO'"rHENi@saa 

01480  PRINT*'iANK  dONTAOT  FORM  ANO  iUAl^lTV  ««  YSS  OR  NU'*# 

3  8493  INPUTii 

08900  lFEiH'*NO*«TN^0S?3 

38110  aOTO3680 


5W!  TGHK.3 


0(1010  D!MA(  101i.G(  10)*X(  10)«2S(  I0>>US(  I0> 

00080  uosueeuB 

00030  FHINT  rAB<  ISl  I ’‘rAlLUHK  RATES  SWITCHES” 

00Bfl0  PRIMT 

000S0  PWtMT'*IMSTRUGT10MS  «“  TES  OR  MO*‘l 
00060  tf>lPUTUS 
00070  PRINT 
«rtaR0  PHI«T 

00090  I  FIJI THEM @680 

00100  PRINT“THIS  PROGRAM  CALGULATSg  THE  FAILURE  HATE  OF  SWITQHES  IH  ACC« 
00U0  PHtNt”WITH  THE  RABG  I^KLIABILITV  MOTEHOOK#  SEPT«  196T. 

00iB0  PHlMt 

i0i30  PRINT  TA0<  ISII’MNPUT  HKaUl limENTS  AND  QODKi" 

001^0  PRINT 

80160  PHINT'M'U  TA&(im”aNVIRONMiNf  A  QODE” 

80160  PRINT' 

@8l?i  PHlNTtA8niU”UJ  LABPRATQRV*  ( §>  SAta^LITE  ORBIT*  <3)  QROUNS  FIKi 
001^0  PRINT 

«il90  PRIMTTABI  ll)J**(A>  OHOl^D  PORTAiUE*  IS)  AlRiORNI  INHIA»lTli»» 

80808  PRINT 

001110  PRINT  'fA@Ul)J”<6)  SROUNO  MOBIL K*  IT)  SATILLITg  LAUNCK” 
aaiisa  print 
0ii30  PRINT 

PRtNT''8*‘lTA@<n)J"Rl!LIABILIty  SHADE  ««  ID  UPPER*  IB)  LOWiH  OR  Ul 
880 ns  PRINT 
08R60  PRINT 

08NT8  PRINT  ’M'UTASI  il)i»MAX.*  MIN.  AND  INQRSMiNT  OF  SWITSHIMS  SYQLiS/a 
«0iR0  PAINT 
08090  PRINT 
PRINT 

@0318  PRINT*‘A''»TAan  l)l”§WtTeM  DiiQRIPTION  •»  U)  TOOSLi  OR  PUSHBUttON” 
tasAap  PltlNTTABI  U)I'*UlNaLl  iODT)#  IS)  UkMQ  SKNilTiyg  iWI  TOR** 

IW330  PniNTTABIIDI'miNaLe  001W  OH  MULTIft<r.  9H0UP8)»»' 

PniNTTABI  n))''U)  actuation  ASS^BLY  IUSINS  BA8ie  SINilTiyi” 

@83§S  PFUNTTAil  IDI^iWITSH  OH  flOTAIW  WAFSM)*  14)  ROTARY  SWITOH  WAFIM” 
00360  PftINT 
M3T0  PRINT 

@9380  PRINT''8'*J  TAfil  1 151 '"gWI TOH  TYPE  “  I  SNAP  ACTION*  B  NON*SNAP  ASTtON*’ 
09300  PIUNTTAil  n)I"3  AOTUA'flON  DIFFERENTIAL  IN.*  « 

WW4K9  PRINTTAil  i  l)l''4  AOTUATION  DIFFERENTIAL  «.@0i  IN**' 

09418  PRINT  TAMlim^S  CERAMIC  RF  WAFERS*  6  MEDIUM  POWER  WAFERS” 

994H9  PRINT 
1W430  PRINT 

«9449  PHINT”6''rrA0n  in''NUMREH  OF  OQNTACTS*  AOTI VK  gWlTOHES  OR” 

09419  PRINT  TAIil  I  1)1  ”aASie  SENSITIVE  SWITOHiS.” 

0O46B  PRINT 
iOATfl  PRINT 
@9480  PHINT”N0Ti8i” 

09409  PRINT 

MS«0  PHINT''THK  NUMBERS  IN  BRAailETi  (X)  ARE  THE  QODffig.” 

00810  PRINT 

wasin  PRINT  "THE  CODIS  FOR  THE  SWITCH  TYPE  ARK  NOT  OONiTANT  FOB  EVERY  Rll 
03830  PRINT 

03840  PRINT”!  F  ONLY  ONE  VALUE  13  TO  i£  ENTERED  FOR  THE  OYCLiSFHH.” 


SWl TONES 


dilSM  PRIMT"INPUT  THAT  VALUE  FOR  MAX#  MIM  AND  INCREMENT'* 

00S60  PRINT 

00S70  PRINT  OF  THi  OUTPUTS  ARE  IN  ACCORDANCE  WITH  THE  INPUT  CODESi' 

0iS80  PRINT 

80890  PHINT«BO  YOU  WISH  TO  RUN  --  YES  OR  NO" 

88689  INPUTUS 

00iii  OQSUBiUO 

886 IS  IFUi<«»"YlS"TH8»l80iee 

88688  PRINT  «©iWIRON«©4T  ■  U>  LAS#  iUi  SO#  «  3>  SF»  <  4>  OP#  C65  AU" 
80688  PRINT'‘«6>  6M#  OR  (T)  SL  —  INPUT  I*8#».»?"J 
88640  INPUTY8 

80660  IFUi'i0lM>»YiS"TH^0788 
80668  PRINT 

i»6t0  PRISTWRililAiSLITY  aSADE  «  t \>  UPPER#  <8>  LOWER  Oft  <3>  lOTH 

88688  PR1NT«INPUT  I# 8  Oft  3"l 

88608  INPUTX8 

90700  PRINT 

88710  RESTORi 

00780  RilTORES 

0878*  PRINT'»MAE#  MIN  AN0  INOftiMiNT  OF  SWIfCHINtt  OYO/HR  ■"! 

00740  INPUT  ia#ii*i3 
08710  PRINT 
00768  IPO8«ii|tftiENe708 
80770  LifCtHt 
80708  PRINT 

00790  PRINT»»8WiTCH  DKMftlPfSON  *»" 

00800  r0ftl«lT04 

00810  REARUlin 

00888  PRlNTTA»t  iilJliUlUl 

00830  N^T  I 

00840  PRINT 

00810  PRINT  "INPUT  l»8#a  Oft  m 

00«6®  INPUTM8 

00070  PRINT 

89880  PORI* I YO 6 

90890  RiAailU 

10960  N^f  t 

ItOif  FOR  t«lT06 

0W»e0  HiA0A«n«8U)*§f  n#xci) 

8098i  NiRTI 
08948  RiA6KC7> 

00910  LfTKI*»04 
08f6@  FORI* I TO® 

00978  RiAODCU 

00988  NiHtl 

009ii  I FX3**8THiNil 10 

01000  PRINT 

81010  PRINT  "USINfll" 

81088  PRINT 

01930  FORImSTOO 

81040  PRlNTlIiP0<4IJES«n 

01060  NEXT  I 

atiiO  PRINT 

i}a>?M  print  "INPUT  OR  6" 


k\i 


iWI  TCHES 


01030  1MPUTX4 
01090  PRIMT 
01100  GOTO  1270 
01110  UETX4»a*X3 
01120  I  FX4-«>8THErJ  i  140 
01130  LETX/l«X4-fi 

01U0  PmMT'SWITGH  TYPE  -  <  l)**J  SPCt  a>;2$(X4- l)i  SPCCa>i'’0R  <  2>"3SPe<a5Jl 

01153  PRINr'IMPUT  1  QR  §"1 

01160  INPUTX5 

01170  I  FX4»4THENia40 

illgi  PRlMT 

011^0  PmNT'’CONTACT  FORM  AND  QUALITY  •  <  1  >  SPST;.  (fi)  DPST*  <  3)  SPDT#** 
01800  PrilNT'‘<4)  3PST*  <S)  4PST*  <  6>  DPST*  ( 7>  3PDT*  <8>  4PDT*” 

01810  PR1NT"0R  (9>  6PDT  INPUT  1*2*3*.. ♦.  9" 

aifisa  iMPUTxi 

01S30  aoTOiasa 

01240  LKT  XT-l 

012S0  I FXSaSTHiNia?® 

0ia6@  LlTX4aX4-l 
01270  LlWlsBIXA) 

01280  LgTH2«CCX4) 

01g::  trX3«3THlSNl34@ 

01300  PHINT 

01310  PaiNT‘'NUMaER  OF  OONTAQTS/ ACTI VE  POLEi/BASIO  SKN.  SW.  - 

01320  INPIITN 

01330  PRINT 

01340  IFX8m3THiN139@ 

01310  irxa-STHEN138@ 

01360  LiTHgtil 
01370  GOTO  I  390 
01380  LSTHl-i 
01390  OOiUi  i!10 
01400  I FX3*aTHEN1490 
01410  LETN-l 

0Hi0  UBT  Al«A<X4)*XrYli)*D<Xl)*N 
01430  I«ETAa«AI*Hl 
0l<i40  l,STA3*'Al*H8 
01450  UErS««lfl 

01460  PRINT  TA0<  15)>  UICX3)I  iPC<S)  l»•SWn'GH’• 

01470  PRINT 

ai4H0  PRINT  ••TYPE  «"iai(X4)  I  SPS<  4>l  “CONTACT  FOflM  AND  QUANTITY  CODE  -“JD! 
01490  PRINT 

01S00  UKTUI<7J«“UPPER" 

01910  LKTUS<S)n“l.OWER" 

015i0  L,KTUS(9J»“UPPKH  AND  LOWER" 

01530  PRINT"ENyiRONMENT  C0DE*">YSI  §P0(  3>r'RllI  ABILITY  QRADK  -"I UK 
01540  PRINT 

eiBSi  PRINT’'NUMBER  OF  CONTACTS/ ACTI VE  POLiS/BASIC  ,^iNS.  SW. 

01S60  PRINT 

fllS70  PRINr'OYG/H"ITASC  18)1  "FAILURE  RATE  {*/l000  HRS.)'» 

01580  PRINT 

01890  PHINTTABI  14>J“L<S>"JiPC(S)l‘*L{SW)  UPPER"*  SPC<  8) »  "Lt  LOWER" 

01600  PRINT 

01610  F0RJi«arr0SBSTBPS3 


tt5 


SWI TCHES 


016Se  1FJ1> i THEM  1650 

01630  LETJ-1 

01640  GOTO  1660 

01650  LETJ=J1 

01660  irK3>aTHEN1750 

01670  IF7C0«ITHEN1710 

01600  IFX0-0THEM1730 

01690  0RlMTvl*  AtX4>«AS>t>J*A3>*>J 

01700  GOTO  1800 

01710  PRINTJ#  A<X4>#A8*.J*«NA** 

01700  GOTO1820 

01730  PRlNTJ»A<X4Jj«MA»*A3*J 
01740  00701800 
01750  1PX8- ITHEN1790 
01760  lFX§MaTKEN1810 

01770  PRlMTJ«**MA"<(.04-«-A<X4)4<M14<X(Y5>«>.t<t<HU(.04tA{X4)*M><4>X(7S>>«J4H0 
01780  30731800 

01790  PHINTO*  "NA”#  <  .04+A<X4)'<«N>t>X<YS>*a*Hl#  ’‘MA" 

01800  GOTO  1800 

01810  PaiNTJ»**NA'*#“MA“»<.04+A<X4)*NI>*X(Y8l4jl»H0 

01300  L.f!:T§6«*S6Tl 

01330  im<«60THi;N1850 

01640  QOSOi01t0 

013S0  NfEXtJI 

01860  rORl*iS6TO60 

01370  PHIMT 

01300  NfKXT  1 

01390  GQSUI}ail0 

01900  PRIMT**ANOTHiR  ANLAYAIS  YES  OR  NO**l 

01910  IMPUTUS 

01900  i!rUSi<*'NfO"TMEN8000 

01930  PRINT 

01940  PRINr'SAMi  REIJABILITY  QHAOS  --  YiS  OR  N@’‘> 

01910  INfPUTUSiai 
01960  PRINT 

@1970  PRlNT^SAMg  ENVIRONMENT  --  YES  OR  N0« 

01930  INPUTUS 

01990  IPU$>"NO*'THEN0610 

08000  PRl  N T«»«  X  U  ■  "I  D<  X  m  A<  X4 )  •  '*»  AC  X4 )  #  “H 1  •  "I  H I  #  •»« 8«  "I  H S»  "X C  Y S 1  •  **1 X <  Y  » 
00010  PRINT''N*i'*IN 
08080  GOTO 3080 

@8030  DATATOtIGLi  OR  PUSHBUTTON#  8ASI 0  SENSI  TI  V8#  ACTUATION  ASSBMBLY 
08040  DATANOTARY  SWITCH  WAFERS 

080S8  DATASNAP  ACTION* NON- SNAP  ACTION*  ACTUATION  D1 FFERENTI jfU.  **0@3  IN* 
03060  DATAAdtUATION  DIPFEHeNTlAL  <«•  0001 N**  CERAM  I C  RF  WAFER 
08070  DATA  MEDIUM  POWdl  WAFERS 

08030  DATA*085*«a*  13#  1**0I#*4#6#  1*  5#  .005#  •  07*  36#  8*  *01#  •  @7#  49#3 

00090  DATA. 001#  *3*3# 3#. 00 1#  .  a#  34#  10# SS 

03100  DATAl#  1*5*  I « 73#  8#  a*  5#  0# 4* 85#  5* 5# 8 

08110  LeTS6H6 

08180  F0RIM1T06 

08130  PRINT 

08140  NEXTl 

08150  PRINT**4‘*W*W4>*W*<«4WWW4*«4*i*i44iti<*4i«t44'K**i4*«W«iitt«4i4i>tiWW«!444W4*44W4i444««itiW 


1*6 


SWITCHES 


02160 

02170 

32180 

02190 

02230 

00615 


FORIa 1T06 

PRINT 

NEXTI 

RETURN 

END 

I  EUS<>''YF,S**TKEN 02200 


SIMIC0NDUC10RS 


e#«10  D1MA(  10>*B<  10>«CCie)«D(  10>*E<  IBitFt  \9i 
•e«ae  oiit  i0>«v$(i0> 

00030  DlNM<10>#VS<l0>»S(t0>«a<4) 

00040  QOSUB3d00 

000$0  i>Ri»inAjici3>;»§S4tcoMDU0toii  rAiLuas  sate** 

00060  LtfN(10>«l00 
000?B  FBINT 
00000  f>IUNT 

00090  PRlNr«tN0tSUOTlOiNS  YES  OR  (IO**J 
00100  SHPUT  £S 
00U0  ir£$<c»*'YBS"tKai0640 
00100  PRItiT 

00130  PRIHT-YKIS  PROORAN  OALCU.ATES  THE  BASE  AMS  CATASYR0PHI6  FAILURE** 
00140  PMilT**RATE  OF  MMIOOHIXIOTORS  IM  ACOORJOAMOE  WITH  THE  RADO** 

00100  PRIHT**ttELl ABILITY  MOTfiiOCIK*  VOL  II#  SEPT*#  1967.** 

PRtHT 

00170  PRIMTTAB<13>I**1NPUT  REaUtRSHEMTS  AMD  COSii** 

00100  PRINT 

00190  PRlMrilTAB(ltll**EMVIROMMIMT** 

0  0000  PAINT 

0N010  PmNTTAB<lUJ**(l)  LABORATORY  <N1  SATELLITE  ORBIT** 

•  0000  PttlNTTAiCtl>l**I31  BIAOlXtD  FIXED  (41  OROlilD  PORTAm.!** 

•  0030  i^R|NTTAB<U>l**(S)  AIRBORMB  INHASITEB  (0>  GROUND  MOBILI** 

10040  PIUNTT#S(11>«**(7>  AIRBOSMl  UNIMHAilTISD  *'(01  SATELLITE  LAB** 

•  0000  PAINTTAB(  MISSILE** 

000L0  PAINT 

•  0070  PRtHT**0»*f  TABdDI**  MODEL** 

00000  PAINT 

00090  PB1NTTAB(111I**(U  GENERAL  TRANSISTOR*  (01  FIELD  BFFEQt*  (3)  UNlUUf 

•  0000  P{UNTtAB(ll>I**(4)  DIODES  AND  AiCTIPlEAS*  (SI  ££NEA  DIODES#** 

00310  PAtNfTAB(lUl«*(61  SILICON  OONTAOLLiD  AECTIFliBS  (SOAl** 

•  0300  PmNTTA8(U}i**(7>  HIOAOVAVE  DiTlOTOAS  AND  HIXSAI*  AND** 

00330  PAINTTAII(lli»**<01  VAAA6T0R  AND  STEP  AE60VERY  DIODES** 

00340  PRINT 

•  •Sit  PRINT*'3**#TAB(  1111  ♦'PART  TYPE** 

00061  PRINT 

00371  PRSHT*«4**lTAB<ll}J**GAADi  OP  RELIABILITY  •*  (  1>  UPPER  OR  (01  LOVER** 

•  0%0  PAINT 

•  1390  PAlNT**9**lTAB(lt>J**APILtOATlOH*’ 

•  0400  PAINT 

•  0410  PAINToO^lTAiK  11)1  •*OURRRNT  OR  POWER  RATING  (  WATTS/ ANPi)** 

00400  PAINT 

0  0430  PRINT**7"I  TAB<  111) **VOLTAGS  STRESS  ( PERCENTl ** 

00440  PAINT 

•  •4S0  PAINT**i *•)  TARC  II II  ••MAX#  N)N  AND  INOASMINT  OF  STRESS  RATIO** 

00400  PAINT 

0  0470  PAINT**9'*irA0(ltll*9(AX»  MIN  AND  INOIUMIMT  OF  OPBA  TEMPEAATURB** 

0f«00  PAINT 
§•490  PAtNT*«HOTiS** 

•  •B00  PAINT 

00310  PAtNT**PART  TYPE#  APPLICATION#  AND  OUARINT  OR  POWER  RATING  ARE  OOtM 
00301  PAlNT**)lOWiVlR#  THEY  ARF  NOT  THE  SANS  FOR  BA6N  NOOliL#  THUS  THEY  ARM 
00S3I  PAINT**tN6LUDED  HERE- IN.  1HESE  CODES  SHOULD  NOT  GIVE  THE  USSR  ANY** 
00S40  PRlNT**»tFFlC1E.lTY  SINCE  THEY  ARE  STRAIGHT  FORWARD** 


1*8 


SDflCXIN  DUG  TORS 


0  0550  PRINT 

00560  PRINT»1F  ONLY  ONE  VALUE  IS  TO  BE  ENTERED  FOR  A  STJUSS*  INPUT  THAT** 
005Te  PmNT**VALUE  FOR  MAX#  NIN  AND  INCR£MI»jT.** 

00530  PRINT 

0  0590  PRINT-RON  *«-  YE$  OR  NO"» 

00600  INPUTS 5 

00610  |PaS<>‘**N0»*OOTO063« 

00600  ooToaasB 
@0630  aosu@st?0 
00660  IPEll(I0>«*^BS>*'rHENi60g 
00650  PRINT 

00660  PmNt'*ENVIW3NNI0IT  ■  <  t>  LAS#  10)  SO#  (S>  Of#  C4)  OP#  fS>  AI«** 

§06W  PaiNT»<6)  ON#  <f>  AU#  CO)  SL  OR  <9)  N  »»  INPUT  l#ic*  OR  9" 

00630  INPUTYS 
0  0690  PRINT 

60?00  lfUSa9>«‘*YES‘«‘mi£N0T3f 
00TI0  PmNT>*SEN0«  HODSL  *1 
00Ta0  PRINT 
00T30  fORIolTOO 
00T40  Ri:AmS(n*KU)#L(l)#NU) 

00760  im<  i0)«>**YSS**TH[ENS7T0 
@0760  PRlNffA@a)#l«iSi<I) 

00770  NSETI 

@0730  IfVSa0)«*YEi**TKiN0O09 
@0790  PRINT 

0089N  PR1NT*«1NPUT  U9« « •  *  »#0HS**l 
@0810  INPUT  XI 
00300  m<X|)«llTHEN  0060 
00330  PRINT 

@0340  I  me  S)«**Y£S«*  1711X0860 
00300  PRINr»PART  TYPE  m** 

0  0360  P^ORlMlTOa 
00370  in{(t)*0THKI«0979 
00880  fOlWiilTOKU) 

00890  lfl<i»XITteSN0980 

00940  RiAD9S(U)»A<u>#8eu)#cea)#Dea)#stu)#f(U) 

00910  If)C<XU«ITHINt960 
00981  lfU»eO)»’«YES*«TKi»l9940 
00930  PRlNT¥Ae(6)l%l#Vi(a) 

0  0940  00100960 

00910  RSADWK  l0>#AI#Alt  At*AI#Al#At 
00960  N£i¥J 
00970  NCtTl 

00930  IfHIXl)«(»'imENttt0 
00990  LSHCOwl 
01003  OOTOI03O 
ISI0I0  PRINT^INPUT  l#0#**.*«l 
01180  INPUTX8 

01030  im<9)>i"YES*«1HSN1090 
010S0  PRINT 

0  1060  PRtNT**ORAOC  OF  RELIABILITY  w  <|>  Ifl^PSR  OR  CS)  LOVER  —  INPUT  1  QRS 
01070  INPUT  X4 
01030  PRINT 
01090  r0Rl«lT08 


SBNICONDUCTORS 


0ii0»  moil  190 

01110  r0RJ*lt09 
01100  t«S1N(ai»l00 
01130  iir«ji<>irsmiNii«0 
01140  RCADQt  l}«etgl«i<3}»fi(4> 

01190  00101190 
ittOi  Hg4O@«*O7«09*06 
01170  NEXTJ 
01180  0090  1  080 
01190  nSilMlIOO 
11800  it8A!iei«O7*(i94  06 
01010  00(7  J 

01800  Nmn 
01838  PIUNT 
01840  m4a8miiil8e0 
01890  Utt01«0«n 

•  1800  LtT084Q<31 

•  1890  00101300 
01880  LtTai»0<i) 

0  1890  L£T  Q8«8«  4) 

•  10i0  lf1.(XUa0miill380 
01010  ^M[MT«>48^ieATI0M  t«* 

01380  9081*1908 

01331  in.(ll»i¥ltlilUli 
01340  XOtWallOLU) 

•  1380  iri4»X11KOI13»0 
0  1300 

§1370  PR{N9a*TA8(91#VICJ> 

01380  0OlOU0t 
01390  ll«A098<9>«tl«?l 
01410  iiieifa 

•  1410  NW(T1 
01480  1.8Tai«ai4l 
§1430  IPJI«19XXM148i 
01441  8I9U1II 

01430  l9l,<XI)«i1HiN1808 
01400  Pilltjr«10m  1«8»*.«#  **i 
014?t  lUPUfl 
01480  t.898S(81«VICU 
01490 

01910  fOM«190« 

01310  lUttLU latfICt » 

01380  4.198(1  >41 

•  1330  01X91 

•  1940  inu<Xl>a0fHOII800 

•  1880  PRI0T'«eUMlBNIt  Oft  POVIR  049100 
01100  008081380 

•  1370  in«(Xl>*»m£NI0i0 
01380  8010T«*10mb8#3«**«^l 

•  1390  S0mi 

•  1080  L.8TSSC  10)wVI(l} 

01310  UiINC i0>«0(l> 

01380  lPNt8)«*l009HI01330 
01330  Li90t3>»l 


50 


SEMICONDUC'iXJRS 


0i640  LET 

0i6S0  irN< 10>«>100THENI«80 
B IS60  LETMC l@)*l 
a  LET£SC 

01660  mi»iTHIietl?i0 
01690  irxt«3'nfa«1710 
01700  QO TO  1730 

01710  f»ftlNT«VOLTAeg  STRESS  <t»8RCIWT>«i“l 

01700  INPUTIt 

01730  FORI«0roii0STK;»I0 

01740  n(ENi790 

0I7S0  lF^l.«i0THItt.U790 

01760  REA&S<  n«  S(4> 

01770  LEtJlH0 
01780  0010 1S09 
01790  READ  mt&9 
01800  NEXT! 

01810  LETN(9)«)t 
01800  irXlt^Qt^ENSiOO 
01830  PRINT 
01840  PaiNT«eOf<H,EX|TY 
01880  FdRI«il10? 

01860  HEAD  0|(I»«N(U 

01870  !rXl»aiH£NI890 

01880  PRINTTAO!  6)}ll8PC<a>J  VtCU 

01890  NIDCtI 

01900  IPXtMtTHIiN19S0 

01910  rOHtiijltOS 

01980  HiADVSdlfliai 

01930  PHINTTAili6)J!tSF0Ca)iVi€!} 

01940  NEld  { 

@1980  PRINT 

@1960  PftlNT»*lNPUT  l#0«3#v»***«l 

01970  INPUTFl 

01980  LiT£8C9lBVI<Pl> 

01990  LET  N<91»N<rU 
0  0000  PRINT 

08010  PRINr'HAXt^  HIH  AND  INCHIMiNT  OP  STRESS  RATIO  m**! 

00080  INPIT  0i«08*03 

0tt@30  PMINT 

08040  PR1NT**NAX«  MIN  AND  INCR8MENT  OP  OPtRATlNO  TEMPEMfUIII  CDIORItS  Cl« 
08080  INPUT  T1*T8«T3 
08060  OOiU03l70 

08070  PHtNTTASC  i3)lE8<Xi>l  SPC<8>i**SlNIIC0NDUCT0R** 

08080  PRINT 
08090  PRINT 

08100  lPK<Xll>11H8NSia0 

08110  PR!NT**PART  TYPE  <■"!  Vt<X8)l  SPCt  S>f 

08180  lKHC8i«100THSN8l40 

08130  PRINT**AP^I CATION  «>'<J2tC8> 

08140  PRINT 

081S0  lFL<Xl)t0THni8180 

08160  PR1NT**CURRENT  OR  P08ER  RAT1N8  tWATTS  OR  ANPS)»"l£t(  10) 

08170  PRINT 


SSMICONDUCTOaS 


0glS@  IF!  ]la0lH13asai0 
08190 

Bmm  PaiMT'*^l.TASE  STEESB  CS>  «”JI1^SPCC4>J 

08810  lFXl»81Hi»l8830 

08880  Pai«T«Ga««]^EXITy  a*«l2.%.9> 

08830  FKIIfT 

@8840  PmMT«Raul ABILITY  SHADE  C0DE«f**5X41  SPCt 4)i '‘EMVl aOSJMENT  CODE«">YS 
0a8£a  PSlftfT 

08860  FOB  0*«081t501STEP03 
08870  PaiflT'^STBlSS  SATIO^^IO 
08000  FRII4T 

08890  Pai»TTAB<  17Ji ••FAILURE  RATE  CX/1000  HHSJw 
08309  PEIBf 

08310  P»INfT-TlMI^#*^.tB)"*n.<SEH.)« 

@8309  PEIMT 
00339  PRINT 

0  0349  FOR  TaT01fOTl  STEP  T3 
0  8350  LET 

0  8360  irB<X0><0TKEN8390 

0  8370  LETK4W  EXPI  <  <  C9+  PC  X8 J  f 0  )  / C<  Xa>  )  t  B<  X8)  ) 

0  8380  SO  TO  8400 

0  8390  LETK4«A<Xa>*EXP(<  1/C<C9+F<X8)*0>/C<X8)  )  t  C-@<XR>)  J  > 

0 8400  LETK4«K4*1XPC < < C9+F<XS)40)/D£X8) } t E<X8) ) 

08419  PaiNTT>K4#X4«Gl4NC8)4NC9>4{i|C  10)4S(X1>4S8 

08480  NEXTT 

03430  PRINT 

08440  NEX10 

08450  LETn*0 

08460  RESIORS; 

08470  RESTORE  S 
08480  SOSUB3300 

08490  PRINT^ANOTHER  ANALYSIS  YES  OH  NO- 
08509  INPUTESCIS) 

@8510  IFE$C  10?4**no-TH!9I388@ 

08580  PRINT-SANE  ENVIHONMINT  —  YES  OR  NO-J 
08530  1NPUTE$<10) 

08S49  PRINT-SANE  MODEL-! 

08550  INPUTV$€l@) 

P8S60  PRINT- SANE  RSLI ABILITY  GRADE  -•<*  YES  OR  NO-; 

08570  INP0TV*£9> 

@8580  @0100630 

@8590  DATAS@«tERAL  TRANSISTOR*  4#  6^  6#  FI  ELD  EFFECT*  1*  6*  0*  UN  I  AUCTION*  1*  0*  0 

08600  OATADIODES  AND  RECTI  FI  IRS*  8#  6*  6*  2  EHER  DIODES*  1*8*6 

08610  OATASILIOON  CONTROLLED  RECTIFIERS  C  SCR!*  1*0*4 

0S680  DATAHl  CRD  NAVE  DETECTORS  AND  MIXERS*  4*  0*0 

@8630  DATAVARACIOR  AND  STEP  RECOVERY  DIODES*  1*0*6 

08640  DATASI>NPN**087*>1*»  1058*  446*  10*  5*  1 50*  3I*PNP* *083* >  1* -  1384*  338*  148 
0  8650  0ATAGE-  FNP*  4.  6*  >  t*  *  8143*  373*  80*  8*  7i*  G£«NPN*  8*  5*  - 1  *  -  8@8 1*  373*  19*  75 
08660  DATAFET  AND  !Sr£T**07S*-l*-l  168*448*  13*8*  150*  UNlU  TRAN*  7*8 1* >  1*- II 
08670  DATASILICON*.  13**  1*^81 38* 448*  1 7*  7*  1 50*  CERNANIU4*  1 5*  7**1*3568*373*1 
0  8680  DATAVOLT  EEC*  *874* *  1**8848*  448*  10*  7*  1 75* ALL  SOR*  »  386**  1**8050^  4831 
0  8690  DATADECT  7@'-MAX*  .  865*  -  1*  -477*  343*  1 5*  6*  4S*  DECT  1 50-N4X*  •  0S§*  *  1*  •  391 
08700  MTA  MIXER  70-NAX* « 445*  *  I*  447*  343*  1 S*  6*  43 
08710  DATA  MIXSR  li0-NAX*  .075*- l*-394*483*  15*6*  185 


SEMICONDUCTORS 


0a?a0  DATA  VARACTOR  AND  STEP  REGOVERT  DIODES*  #  37#  - 1# -  U $3^  44S#  13.8*  !5g 
0  S73B  DATAIj  i  0*  0*  0*  5*  S0*  .  0005*  •  00S*  1 5*  1 50*  *  00f*  *  01*  40*  400*  «  004*  «  04 
0  8740  DATA30*  300*  *  004*  »  04*  50*  500*  «  00S*  •>  0S*  50*  300*  .  §05*  »  iS«  S0»  000*  *  00*  •  8 
0  2750  DATA!  40*  1400*  *03*  .  2 

a  2760  DATAl*  20*  0*  0*  10*  200*  .  005*  .  {*  30*  600*  .  01*  »  3*80*  1600*  *02*  ■  4*  60*  1300*  § 
0  3770  DATAl  00*  2000*  .  08*  .  4*  1 00*  8008*  *  08*  *  4*  1 60*  3800*  a  03*  .  6*  §80*  5600*  .  05*  I 
0  2700  DATAl*  20*  0*  0*  3*  100*  .  08*  .4*  IS*  300*  *  06*  1*3*  40*800*  •  15*  3*  30*  600*  *  iS*  3 
0  2790  DATAS0*  1000*  *  3*  4*  50*  1000*  *  8*  4*  80*  1600*  *8*  4*  140*8800**3*6 
0  3800  DATA!*  6*  0*  0*  S*  30*  *  0005*  *  005*  1 5*  90*  .  901*  *  01*  40*  340*  *  008*  «  08 
0  3S  1 0  OATA30*  1.6  0*  •  008*  *  03*  50*  300*  .  003*  *  03*  50*  300*  »  003*  .  03 
03830  DATA70*  430*  .006*  *  06*  180*  730*  •  01*  *  1 

03830  DATA}*  10*0*0*5*50**001**01*  IS*  1 50*  *  001*  *01*  40*  400*  *  004*  *  04 
0  3840  nATA30*  300*  *  004*  *  04*  50*  500*  •  006*  •  06*  50*  S00*  *  006*  •  06*  70*  700*  *  01*  •  1 
0  38  50  DATA  1 30*  1 800*  *  03*  •  3 

0  38  60  DATA  1  *  1 0*  0*  0*  5*  50*  *  001*  .  03*  20*  300*  •  00 1*  •  03*  40*  400*  •  00 5*  *  1*  30*  300*  § 
0  SB  70  DATAS0*  500*  .  005*  .  1*  50*  500*  »  005*  a  1  *  100*  1 000*  •  0 1*  *  3*  1 50*  1 S00*  *  03*  •  4 
0  3880  DATA  1  *  3*  0*  0*  3*  6*  0^*  *  06*  30*  90*  *  03*  .  06*  1 30*  360*  •  8*  S*  4*  1 00*  300*  *  6*  1  g 
0  3890  DATAl  50*  450*  «  9*  B»  7*  1 50*  450*  .9*3*7*  750*  33S0*  4*  S*  1 5*  1S00*  4500* 9*  35 
0  3900  DATA! *  S*  0*  0*  S*  35*  •  01  *  .  05*  1 5*  75*  .'03*  *  1 S*  40*  300*  •  08*  *  4*  30*  1 50*  «  06*  *  3 
03910  DATA50*e50**l*.5*S0*350*.l*.5*80*400*.16*  *8*  130* 600*. 85*  1.35 
0  3930  DATAL.lN£Aa<AC)*  l*DXN£AH(DGl*  3*l.0U  NOl  SE(  AUDIO)*  1 »  S*Hiei  PftEQUSNCTS 
0  8930  DATA3*L0W  NOl  SE<RF)*  4*t.OQIC  SMI  TCHIMU*  .  S 

08940  DATALINEARI AO*  1*UMEAR< DO*  3*1.0610  SWITCH*  .  S*L0  W  ^'0^ $E  A0DI0#1.5 
03950  DATAHI6H  PREGiUENCTI RF)* 3*D0W  N0I5£(Rr>*4 

03960  DATASIGNAL  (AUDIO  >*  1*  S!  6NAL  (IP  AND  RF)*  1*  5*1.0610  SW1TCH!N6**3 
03970  DATAP0WE8  RECTI  FI  EH*  1*  POWER  RECT.  (H.V.  STACKS)  VMAK  ».600*fi 
0  3980  DATAFORWARD  REFERENCE*  .  3*  VOLTAGE  HEaULAtOR*  1 
08990  DATAVULTA6E  REFERENCE  CTEMP.  COMPENSATED)* 1 . 

03000  DATA«8  TO  100  MW***  l*"»i00  TO300  MW'**1***>»5  TO  I . *’*  1* '*>•  1.  TO  5**#  1. 
0  3010  DATA‘*’>S.  TO  80***  S* '»>a0'**  2» 

@3030  DATA*'0  TO  100  MA***  1 . 8*  •*»  1 00  TO  500  MA»**  1* 5  TO  l.«*l.l 
0  3030  OATA**^!  TO  3”*l*S*‘*>i3  TO  10"“*  8*  "s- 10"*  8*  5 

03040  DATA*’0  TO  850  MW"*  1. 8*  ">2S0  TO  500  MW"*  I* "» 500  TO  1  W**#i.R 
0  3050  DATA"»1  TO  5  W"*l-S 
0  3060  DATA"  » 5  TO  80  W"*8*">80  W«*  3. 

03070  DATA"  0  TO  500  MA"*l.a*".S  TO  1  A’’*  i*"l  TO  10  A"*  1.5*"10  A"*  8 
03080  DATA**0  TO  100  MW"*  i.3*">l00  TO  500  MW‘**1*">.5  TO  1  W"*1.5 
0  3090  DATA">1  TO  SW"*a*">5  TO  80  W"*  3*"  >80  W*,* 

0  3100  DATA.  3*  .  7*  »  3*  .  7*  .  3*  .  7*  .  36*  .  7,  ,  40*  .  7*  .  75*  .  7*  1^  .  7*  1. 8*  .  75 
03110  DATa1.6S*.8*S.85**9*3.*  1 

03180  DATA"SINGLE  TRANS!  S  TOR"*  1*  DUAL  <  UNMATCHED)  *.- 7*  DUAL  (MATCWED)*  l.t 
03130  DATA"DAHLINGTON"*  .g*"DOAL  IMI  TTER"*  I- 1* "IJULTIfl.E  EMITTER"*  1*8 
0  3140  DATA"COMPLiMENTARY  PAIR"*.? 

0  3150  DATA"SIN6LE  DEVICE"*!*  "DUAL  UNMATCHED"*  .  7*  "DUAL  MATCHED"*  1.8 
0  3160  DATA"DUAL  COMPLEMENTARY*’*.?*  "TETRODE"*  1.  1 
03170  F0ai»iT0l§ 

0  3180  PRINT 
0  3190  timn 
0  3800  F0R1»ITO6 
0  3810  PRINT 
0  3880  NEETl 

0  3830  PRINT"*.‘.>.‘wa!«*sswtea^~siSB»iSSSRMMMMw««isaiaiaaiiii«>.rBMSMRKii>i«w«tN*lKaiiwii*iiBMarwt!!^ 

0  3840  FORI*  1  TOO 
0  3850  PRINT 
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0^1010  DIMZSC  i0)j.B(!30)j.  A(20> 

00000  PRINT  TABU5>i ‘'FAILURE  KATE  OP  MICROCIRCUITS" 

00030  PRIUT 
00040  PR):i>i"T 

000&0  PRIMT''IMSTRUCTICMS“-YE5  OR  NO‘‘J 
00060  IMPUTZS 
00070  PRINT 

00080  I  FSS<i'*'rES'’THa'J038  0 
00090  PRINT 

00100  PRINTTABC  I? )i "INPUT  REQUIREMENTS" 

00110  PRINT 

001P0  PRINT"!"I  TABC 1 i ) j "ENUI RONMENT" 

00130  PRINT 

001A0  FR1NTTAB<  i  1)J  "CD  LABORATORY^  C2>  SATELLITE  ORBIT*  C3>QR0UND  FIXES 
00150  PRINT  TAB<  1 1)1  "<4)  GROUND  PORTABLE*  t  5>  GROUND  MOBILE**' 

00160  PRINTTABC  U);"C6)  AIRBORNE  INHABITED*  (7>  AIRBORNE  UNINHABITED#" 
00170  PRINTTABCl 1);"CS)  SATELLl TE  LAUNCH*  <9>  MISSILE" 

@0180  PRINT 

00190  PRINT"g"lTAB<  1  1)1  "PART  IDENTIFIER" 

00200  PRINT 

00210  PR1MT"3"JTAB<  il)I"NlWBER  OF  BASIC  FUNCTIONS" 

00220  PRINT 

00S30  print"a";tabc  n);"0PEN  uoltage  gain" 

00240  PRINT 

00250  PRINT"S";TAB':  1 1  ))"NLMBER  OF  EXTRA  OR  SPECIAL  INPUTS" 

00860  PRINT 

00870  PRINT"6”)TABC  id;  "NUMBER  OF  EXTRA  OR  SPECIAL  OUTPUTS" 

00280  PRINT 

00290  PRINT"?";  TAB<  id;  "TYPE  OF  PACKAGE" 

00300  PRINT 

00310  primt'’8";tab<  id;"qu.ality  grade" 

00320  PRINT 

00330  PR£NT"9";TAB<  1D;"MAX*  min  and  increment  of  junction  TEMPERATURE" 
00340  PRINT 

003S0  PRINT"DO  YOU  WISH  TO  RUN  —  YES  OR  NO"; 

00360  INPUTZS 

00370  I  F2S«"NO"THENa7 10 

0038  0  PRINT 

00390  PRINT  "ENVIRONMENT  <D  LAB#  <  2>  SO*  C3>  GF*  £4>  GP*  C  5)  QM* " 

00400  PRINT  "<6)  AI*  <7)  AU#  C8)  SL  OR  (9>  MISSILE  —  INPUT  1*  S#....?" 
00410  INPUTY5 
00420  PRINT 

00430  PR1NT"ANALYS1S  FOR  CD  DIGITAL  UR  <2>  LINEAR  MICROCIRCUITS  - 
00440  PRINT'UNPUT  1  OR  2"; 

00450  INPUT  A4 
00460  PRINT 

00470  PRINT"! NPUT  PART  IDENTIFIER"; 

00480  INPUTZSC9) 

00490  LETZSC  Ds"DIGITAL  MICROCIRCUITS" 

00500  LET  Z SC  2) a "LI NEAR  MICROCIRCUITS" 

00510  IFA4® ITHEN0770 
00520  PRINT 

00530  PRINT  "NUMBER  OF  BASIC  FUNCTIONS  =  "I 
00540  INPUT  Al 
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005S0  LET  AlwAl*4l 
00560  PRINT 

00570  PRINT"OP£N  VOLTAGE  GAIN  « 

00580  INPUT  AC  4) 

00590  PRINT 

00600  IFAC4)<*=60  THEN  0620 
00610  LETAlfflAl4'CAa-60J/i0 
00680  LlTAl=Al+CACA)-60)/10 

@0630  PHINT‘'NUHBER  OF  EXTRA  OR  SPECCAI..  INPUTS  <  SUCH  AS  NON-I N VERTING) s” 
00640  INPUTACl) 

@0650  LET  Al=Ai4-g4iA<  |> 

00660  PRINT 

00670  PHINT"NUMSER  OF  EXTRA  OR  SPECIAL  OUTPUTS  (SUCH  AS  EMITTER  FOLLOWED 
00680  INPUT AC  2) 

00690  LETA1eA1+2+AC2) 

00700  PRINT 

00710  PRINT  "NUMBER  OF  OTHER  SPECIAL  FEATURES  C SUCH  AS  THRESHOLD  LIMITIO 
00780  PRINT  "OR  EXTREME  FREO  RES)a*'; 

00730  INPUT  AC  3) 

0074©  PRINT 

00750  LET  Al3Al+3*AC3> 

00760  GOTO  1 360 
00770  PRINT 

00780  PRINT  "IX)  YOU  KNOtf  THE  VALUE  OF  THE  COMPLEXITY  FACTOR  PICO" 

00790  PRINT  "YES  OR  N0"'J 
00800  1NPUTZSC3> 

00810  ir4$C3)»"YES"TKEN1330 
00880  PRINT 
00830  PRINT 

00840  PRINTTABC  I0JI"COHH.EXlTy  FACTORS  FOR  DIGITAL  MICROCIRCUITS" 

008 S0  PRINT 

00860  PRINT”COMPLEXITy"J  TABC  17>i  "LOGI C";  TA8C  47)  J  "INPUT  DESCHl  P 1 1 
00870  PHI  NT"**********+*46*'t<6+6>ti>}<  t  ♦♦♦♦♦***'*  Hi*i(ID(!|i*#**:Ki****#***4n^***;iS;*ite*!((« 
00880  PRINT" 1 "J TABC 13) i "BASIC  SINGLE  GATE"? TASC 46)J "UP  TO  4  INPUTS" 
aK»890  PRINT 

00900  PRINT  T ABC  1 3)? "SINGLE  GATE") TABC 46) J "4  TO  8  INPUTS" 

00910  PRINT  TABC I3)J "DUAL  GATE") TAaC46) J "UP  TO  4  INPUTS" 

00980  PRINTTABC 13) ; "EXPANDER") TABC 46> I "UP  TO  5  INPUTS" 

N0930  PRINT  TABC 13)) "DUAL  INVERTER") TABC 46)) "ANY" 

00940  PRINT"*********'««>!i*i»<***<»i********4*+*^t*********#***#*##**ni*i|t****4i*ii 
00950  PRINT 

00960  PRINT  "3") TABC 13); "TRIPLE  GATE") TABC 46) ) "UP  TO  4  INPUTS" 

00970  PRINTTABC 13)) "EXCLUSIVE  OR  GATE") TABC 46) ) "UP  TO  4  INPUTS" 

00980  PRINT  TABC 13)) "TRIPLE  NAND  GATE") TABC 46) ) "UP  TO  3  INPUTS" 

00990  PRINT  TABC  13))  "TRIPLE  NAND/NOR  GATE")  t. iBC  46)  )  "UP  TO  3  INPUTS" 

01000  PRINTTABC 13)) "NAND/NOR  WITH  EMITTER" 

01010  PRINT  TABC 13) J "FOLLOWER") TABC 46? I  "UP  TO  6  INPUTS" 

01080  PRINT  TASC 13>)"ADDER") TASC46>)"hNY" 

01030  PRINT 

01040  PRINT  TABC 13)?"QUA0  GATE") TABC 46) ) "UP  TO  4  INPUTS" 

010S0  PRINT  TABC 1 3) ) "DUAL  EXPANDER") TABC 46) ) "UP  TO  4  INPUTS" 

01060  PRINT  TABC 13))"DUAL  NAND/NOR  GATE") TABC 46) ) "UP  TO  5  INPUTS" 

01070  PRINT  TABC  13)) "QUAD  INVERTER  DBI VER")  TABC 46)) 

01060  PRINT  TABC 13); "TRIPLE  NAND/MOP  WITH" 
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flll£390  PRINT  TABC  135?  "EMI  TIER  FOLLOWER"!  TABf  4j6>i  "UP  TO  4  INPUTS" 

0U00  PRINT  TABC13>  J"SIMPLE  FLI  P- FLOP"!  TAB<  46)  !  "2  INPUTS" 

01120  rniNT 
01130  PRINT 

0il4s^  PHINT  "3";TAB<  13)  J’MK  FLIP-FLOP  WITH" 

01150  PRINT  TAB(13)J"  PRESET  AND/OR  CLEAR"? TABC 46) f “ANT" 

0U60  PRINT  TABU3)?"DUAL  EXCLUSIVE-OR  GATE"?  TA0<  46)  ?  "UP  TO  4  INPUTS" 
01170  PRINT  TASC13)?"0NE  SHOT  MULTIVIBRATOR" 

01180  PRINT 

01190  PRINT  TABC 13) ? "JK/R-S  FLIP-FLOP" 

01200  PPJNT  TAB<  13)?  "QUAD  NAND/NOR"?  TABC  46)  ?  "ANY" 

01210  PRI  NT  "**>H***>(‘****  **♦=)!*****  *>(“*!*  ****>)(*******♦>(<****♦  ***  +  **^11!# 

C},'2a0  PRINT 
01230  PRINT 

01240  PRINT”4"?TABC13)?"DUAL  SIMPLE  10.1  P- FLOP"?  TABC 46) ?  "2  INPUTS" 

01250  PRINT  TA8(13)?"RS  FLI P- FLOP/COUNTER"? TAB< 46>? "ANY" 

01260  PRINT  TASC 13)? "RIPPLE  COUNTERS"? TAB< 46> ? "ANY" 

01270  PRINT 

0S280  PRINTTABC  13'/?"DUAL  JK  FLIP-FLOP  WITH" 

01290  PRINT  TAB<13)?"  PRESET  AND/OR  CLEAR"? TAB£ 46) ? "ANY" 

01  300  PRINT"***  ************ +***4:!|'***  +  **********'*********^4*********ll<***|f 
01310  PRINT 
01320  PRINT 
01330  PRINT 

01340  PR1NT"C0MPLEXITY  FACTOR  »"? 

01350  INPUT  A1 
01363  print 

01370  PRINT  "TYPE  OF  PACKAGE  »" 

01380  PRINT 

01390  PRINT  'FLATPACK  --  Cl)  GLASS^  (S)  ALUMINUM^  (3>  METAL" 

01400  PRINT 
01410  PRINT  "0R" 

01420  PRINT 

01430  PRINT"T0-5  --  <4)  GLAS  FRITj.  C  5)  EUTECTIC  SOLDER" 

01440  PRINT 

01430  PRINT  "INPUT  If  2/  3,  4,  OR  5" 

01460  INPUTA5 
01470  PRINT 
01480  F0RIalTO9 
01490  HEAD  BCD 
01500  NEXT  I 
01310  LET  BlaBCAS) 

01520  LET  Z$<  3)-="0PriMUM  SCREENING" 

01530  LET  2$C4)a"UPP£R  GRADE" 

01540  LET  Zi( 5) a "AVERAGE  GRADE" 

01550  LET  2$C6)»"L0WER  GRADE" 

01560  PR1NT"QUALITY  GRADE  *  Cl)  OPTIMUM  SCREEN#  t2)  UPPER  GRADE#" 

01570  PRINT"C3)  AVERAGE  GRADE#  C4>  LOUER  GRADE  OH  C  5>  EJtP?:^ANATION  -  IMP# 

015S0  INPUTAS 

01590  I  FA5^>5THEN  v950 

01600  PRINT 

01610  PRINTTABC 15)? "ADJUSTMENT  FACTORS" 

01620  PRINT 
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01430 

01640 

016S0 

01660 

01670 

S1660 

01690 

01700 

01710 

01720 

01730 

01740 

01750 

01760 

01770 

01780- 

01790 

01300 

01B10 

01620 

01830 

01840 

018S0 

01860 

01870 

01880 

01890 

01900 

0.1910 

01900 

01930 

01940 

01950 

01960 

01970 

01960 

01990 

020^0 

02010 

02020 

02030 

02040 

02050 

02060 

02070 

02080 

02090 

02100 

02110 

4«21§0 

02130 

02140 

02150 

02160 


PR1NT«PI<  Q>*‘TAS<  17)1  ”QU;^IT7  GRADE" 

PRIMT 

PRINT!; TAB{ i3)l"OPiIMUM  SCREEN  WHICH  INCLUDES;" 

PRINT  TAB<13);"A.  VENIX’/R#  LINE  AND  PRODUCT  QUALIFICATION 
PRINT  TAe<13)l"B*  LINE  DISCIPLINE  ON  AN  INTEREFERMCE  BASIS- 
PRINT  TABC13);'*C*  FAILURE  FEEDBACK  ITIQHT  LOOP)  WITH  CONTINUOUS 
PRINT  TABC  16) ;  "CORRECTIVE  ACTION  SIMILAR  TO  MINUTmAN  PROCEDURES" 
PRINT  TA8<13);"D.  SCREENS  AND  8URN»IN 
PRINT  TAB(13);"E.  TRACEASILITV  OF  TEST  DATA. 

PRINT 

PRINT2;  TABC13>;''UPPER  SHADE  WHICH  INCLUDES*" 

PRINT  TABC13)J"A.  SCREENS  AND  BURN-IN  COiXiPARABLE  TO  RACE  SPEC-  B 
PRINTTABC i6)J"0N  LIMIT  TESTING  (SAMPLE  SUBJECT  TO  DESTRUCTIVE  TEST 
PRINT  TAB(16>;**T0  ESTABLISH  ABSOLUTE  LIMITS  OF  STRESSES  WHICH  DEVB 
PRINT  TAB<  1 6> ;  "CAN  WITHSTAND)  TO  IDENTIFY  MAJOR  FAILURE  MODES  AND" 
PRINT  TAB<13);"8.  FEEDBACK  FROM  SCREENING  RESULTS  ONLY 
PRINT 

PRINT  1 5; TABC 13) 5 "AVERAGE  GRADE  WHICH  INCLUDES*" 

PRINT  TAB<I3);”A.  NOi^AL  PRODUCTION  GRADE  AND  LOT  ACCEPTANCE  TESS 
PRINT  TA8<16)J"QN  A  SAMPLING  BASIS." 

PRINT  TAB<I3)J"B.  NO  100%  SCREENING  BEYOND  PROCEDURES  FOR 
PRINT  TAB<  16) i  "ELECTRICAL  PARAMETERS  AND  HEIMETS  Cl TY.  " 

PRINT 

PRINT  30/  TAB< 13)1 "LOWER  GRADE  WHICH  INCLUDES  ROUTINE  VENDOR  PROGS 
PRINT  TABC I 3); "WHICH  ARE  APPLIED  TOALL  PRODUCTION  DEVICES  0N  A  131 
PRINT 

PH  I N  T  "  ^ ^ ^  ^ ^  ^  ^ ^ ^ ^ 

PRINT 

paI^5T 

PRINT  "QUALITY  GRADE  CODE  »  1>  2/  3/  0R  4”; 

INPUT  AS 
PRIN? 

LET  3a«B<AS+5) 

FORla  1T09 
READ  BCD 
NEXT  I 

PRINT 

PRINT  "WHAT  IS  THE  MAX*  MIN  AND  INCREMENT  OF  JUNCTION  TEMPERATURE* 

INPUT  Tl/Te»T3 

FOR  I^ITOS 

PRINT 

NEXT  I 

PRINT"—- - - - - - - - 

FOR  I»IT06 
PRINT 
NEXT  I 

PRINT  TABC i3)i2i( A4) 

PRINT 
PRINT 
PRINTS SC 9) 

PRINT 

IFA4»>1THEIN2210 
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02170  PRIMT  "MO.  OF  SPECIAL  IMPUTS  .=  '*1  AC  1  > ,  "MO  OF  SPECIAL  OUTPUTS  ■s”lA2 
02180  PRINT 

02190  PRINT"NO.  OF  SPECIAL  FEATURES  a’''5  AC  3'/ #  "OPEN  VOLTAGE  GAIN  *="IA'C4 
02200  PRINT 

02310  F  UMI  TABC  15)i*'ENVIHOMNEi'JT  CODE 
0SS80  PRINT 

02230  PRINT  "COiMPLEXI  TT  FACTOR  A 1,  "OUALI  TY  GRADE  3"I2SC  AS-s-G) 

02240  PRINT 
02250  PRINT 
08380  LET  Nl=80 

02370  PRIMr'JUNGT  TEMP"!?  ABC  S0J  I  "BASE  FAIL  RATE"!  TABC  A5>  I  "FAIL  RATE  CS/18 
02280  PRI  NT" - - - "*  TABC  20)  J  " - - - ••}  TABC  45)  i  - - - « 

02290  PRINT 
02300  PRINT 

0S310  FOR  TsTSTOTlSTEPTS 
02320  LET  Nt=Nl+l 

02330  PHINTTj-TABC  83)J  .9g*EXPf-a298/C  T+873)  >  J 

08340  PRINT  TABC47)J Ai*Bl*B2*83*£XPC-ea9P/CT+g73))*«98 

02330  lFMl<60THENa440 

03360  FOai=lT06 

02370  LET  Mla0 

02380  PRINT 

02390  NEXT  1 

02400  PRINT"--- - - - - - —  - - — - - -  ..---W 

02410  FOR  I=1T08 
03480  PRINT 
02430  NEXT  I 
02440  NEXTT 

08450  IFN1«60  GOTO8530 
08460  FOR  laNliT066 
02470  PRINT 
08480  NEXT  I 

02490  PRINT"- - - — - -  -  - - -  -  — - - — 

08510  DATA  a.  2*  a,  2#  1.5,  1,8,  15^30 

08520  DATA  1,1.5,8,5,7,5,7,8,10 

02530  FORI^ITOL 

02540  PRINT 

0S550  NEXTI 

02560  RESTORES 

08570  RESTORE 

0S530  PRINT"ANOTHER  ANALYSIS  --  YES  OR  NO" 

02590  INPUTZSCg) 

02600  irZ$:8>="N0"THEN  87  10 

02610  PBIMT’’SAME  ENVIRONMENT  --  YES  01,  <0") 

08620  IN. PUT  Z£Cg) 

02630  IF2$CS>«"NO"THEN0390 
08640  PRINT 

026S0  PRINT “SAME  PART  TYPE  —  YES  OR  NO"! 

02660  INPUT2$<a) 

02670  PRINT 

02680  ire$(8>="NO"THEN04g0 
02690  PRINT 
08700  SOT..*  0470 
02710  END 
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i 

I 


I 

I 


I  f>im  us< 

I  00000  DIMAC  10>/^3C10)«C<  |0> 

I  00038  PaiMT  TABS  13>I*»FAIL0HE  RATE  OF  PRIMTED  IfIRlMe** 

I  0  0040  PRINT 

I  ,  80iSS  PPdMl 

I  00060  FOR  I-ITOS 

I  ‘  000T0 

li'i  00000  NEXTl 

I  00690  PRINT  ••ANALYSIS  FXIR  —  CU  AVERA6E  EXPERlENCEi.  Cg)  NORSiAL  UPPER  US 

|i  00100  PRINT'O)  NOSNAL  LOWER  LIMIT#  C4)  WORST  EXPERIENCE  OR** 

|:  00U0  PRINT**<S>  BEST  EXPERIENCE  --  INPUT  U2#3»4#  OR  5**| 

I  001S0  INPUTNI 

I  00130  LETUSCl>«**AV£RA0g  EXPERIENCE** 

I  00140  LETOS<a>«-”«ORrtAL  UPPER  LIMIT** 

||'^  00150  LETUtC3)»*»N0»lAL  LOWER  LIMIT** 

'  00160  LETU$<4>«  •’WORST  EXPERIENCE** 

00170  L£TU$C4)«**BEST  EXPERIENCE** 

!  00130  PRINT 

00190  PRINT  “NCjMSEH  OF  CONNECTIONS  ***J 
00000  INPUT  N3 
00Bt0  LETNS«LO0(N3> 
i  I  00800  PRINT 

;  !  00830  L£TX1«<L06<ACN1>) 

!  !  00340  L£rYt*L06(B<NUI 

i  ;  00250  LETXBMLOOtCCNDl 

00260  LETY2«L06CIKM1)> 
i  00870  LETY*<y2«Yi)'J<<Ng“Xi>/(X3-Xl>*Yt 

00830  603000480 

1  00890  PRINT  TABt  17) J ••PRINTED  WIRINR  FAILURE  RATE- 

;  00300  PRINT 

00310  PRINT 

00380  PRINTTAB<13)jU$<Nl) 

I  :  00230  PRINT 

I  i  00340  PRINT*T9UM3EH  OF  CONECTIONS  »**|N3 

I  I  00360  PRINT 

00360  PRINT  TAS<  5)1  ••FAILURE  RATE  <X/1600  HRS) 

\  00370  PRINT  EXP<Y> 

00330  6OStB048e 

00390  PR1NT**AH01H£R  ANALYSIS  -*•  YES  OR  ttO**l 
00400  INPUT  uses) 

00410  tFU$(8>«**NO**lHiN0560 
'  00480  PRINT 

0  0430  PRINT 

I  :  00440  6010  0090 

j  ;  00450  DATA15#  *011#  700#  *51#  10# *011#  100#  *185#  10#  *0045#  700#  .89 

1 1  00460  DATAi0#«0<<^7#70#*31#  10#*0019#300#*0497 

|l  00470  60100560 

I  00430  ^HlallOS 

1;  00490  PRINT 

I'  :  005|0  NEXT  I 

jii  ‘  00SI0  PRINT****9**#******>t<*K<*#*<e****#**#****+**iK**i|>*#*sj,*i(s***#*i(,**|i#*^*** 

|;  00S80  F0RI«ltO6 

I  00530  PRINT 

li  0  0540  NBtTl 
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00550  BETUflU 
0  0560  END 


SECTTHN  III 


PROGRAM 
INPUT  -  OUTPUT 
EXAMPLES 


1.  INTRODUCyriON 

This  asctior*  presents  a  numl'er  of  computer  rur-offa  of  the  computerized 
version,  of  the  "RADC  Reliability  Notebook,"  Volume  II,  September  1967,  9S 
developed  by  RADC/EMI^KR/OAPB/NY.  These  runs  have  been  presented  to  illustrate 
the  input,  output  and  flexibility  of  the  programs. 

2.  PROGRAM  INSTRUCTIONS 

Bach  of  the  programs  contain  Instructions  which  the  user  has  option  of 
listing  on  each  computer  run.  The  instructions  are  listings  of  the  input  data 
required  to  perform  a  run  and  notes  which  explain  peculiarities  of  the  programs. 
There  should  not  be  any  difficulty  in  interpretation  of  the  terms  used  therein, 
since  the  author  has  kept  the  terminology  in  close  agreement  with  the  Note¬ 
book.  .However,  at  this  point  the  phrase,  "Max,  Min  and  Increment,"  should  be 
discussed.  This  phrase  is  used  in  query  of  stresses.  On  such  a  query  the 
user  has  the  option  of  performing  an  analysis  for  one  or  more  stress,  in 
ascending  or  descending  order,  during  a  computer  run. 

Example^!  of  stress  query  and  inputs: 

A.  One  stress  value 

Max,  Min  and  increment  of  operating  temperature?  70,  70,  70 

B.  Ascending  values  of  stress 

Max,  Min  and  increment  of  stress  ratio?  1,  0,  .2 

C.  Descending  values  of  stress 

Max,  Min  and  increment  of  operating  tempex'ature?  0,  150,  -  25 

A  listing  of  the  instructions  is  presented  in  Appendix  1.  The  format  of 
the  listings  are  not  the, same  because  of  computer  storage. 


3.  DATA  INPUTS 


The  programs  are  such  that  the  values  of  the  variables  which  are  to  be 
entered  as  data,  are  entered  through  the  computer  teletypewriter  keyboard  dur¬ 
ing  the  computer  run.  This  is  accomplished  by  typing  the  value  of  the  vari¬ 
able  and  depressing  the  return  key  after  the  variable  has  been  queried  by  the 
computer. 


E3CAMPLE 

What  is  the  resistance  value  (OHMS)?  5000  (return)*** 

If  more  then  one  (1)  variable  is  queried  at  a  time,  the  user  types  the 
value  of  the  variables  separated  by  a  eosma  and  depresses  the  return  key. 

EXAMPLE 

What  is  the  multiple  of  longevity  and  value  of 
PI(L)?  10,  3.6  (return)*** 

*••  (return)  -  depress  return  key  an  teletype  keyboard 
k.  OUTPUT  SYMBOLS  ANO  COBSS 

The  outputa  of  the  computer  programs  have  been  kept  as  cloae  ai  possible 
in  agreement  with  the  "MDC  Reliability  Notebook,"  Volume  II,  196?.  However, 
due  to  the  limitations  of  the  oemputar  (keyboard,  aeftwai'e,  storage,  etc.)  many 
of  the  symbols  and  codes  used  in  the  notebook  had  to  be  coded  or  ahmiged  in 
the  coiitputer.  The  output  codes  are  In  agreement  with  th®  inigtruetion  codes. 

5,  EXAf#LES 

'His  oxamples  herein  are  the  same  as  the  snen  in  the  notebook.  Sxmnpl®  1 
Is  pr®3ent®d  to  illustrate  analyses  of  multiple  strsgi  eonditloni  during  ©ne 
(l)  computer  run. 
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EXAMPLE  I 


(POTENTIOMETERS) 


0l/a8/*5'0  13189 

raiLUBE  HATES  POR  POTENTIOMETERS 
DO  TOO  WISH  IMSTRUCTiOMS  ■*-“  TES  OR  MO?NO 


ENOIHONMENTt  (J>  LAS*  (8)  SO.  <  3>  OF.  (A)  GP* 

<8)  AI.  <6)  Ci>  .  '  ^  AU.  Cai  SL»  <9>  MIL  --  INPUT  1. 8.. ..9 
?3 

ANALYSIS  FOR*  (»)  PRECISION.  (8)  SEMI  -  PRECI  SI  ON. 

<3>  LOW- PRECISION.  NON-WI  REWOUND.  C  5)  WlHEWOUND. 

(6)  ESTAaLISMEO  RELI ABILITY  OR  <7)  HIGH  POWER 
INPUT  l.a.....  Oa  7'»J 

STRESS  RATIO  TO  BE  CALCULATED  -  YES  OR  N0?NO 

SHADE  OF  RELIABILITY  »  <l)  UPPER  OH  < S)  LOWER  -*  INPUT  I  0ft  3 
71 

IS  FAILURE  RATE  FOR  A  MULTIPLE  OF  LONGEVITY  TO  BE  CALCULATED 

INPUT  YES  OR  NO 

7YES 

MULTIPLE  OF  LONGEVITY  AND  PI  <L)a?3.  1 .45 

APPLIED  V0LTAGK745 

RATED  VOLTAQE7SS0 

RESISTANCE  (OHMS)? 1300 

NOMSER  OF  TAPS? 3 

MAX.  MIN  AND  INCREMENT  OF  STRESS  RATI  0? .  7  1.  .  7  I 

MAX.  MIN  AND  INCREMENT  OF  OPER  TEMPERATURE  -  DEG  0750.50.  :}0 


COMSTHUCTI  ON*  1.  i.  3.  4.  5.  0R  678 


PRECISI0?I»  POTEiVTIOMETERS 
HESl STANCE  *  1300  ENIVl aON'"1E’4 T  CODE  = 

GRADE  OF  RELIABlLlT-f  -UPPER 
MULTIPLE  OF  LOMOEVITT  -  3  PI  CD-  1.45 

STRESS  RATIO  a  0.7 1 

TE*<'PERATURE  FAILURE  RATE  (  4/1000  HRS.) 

L<8)  L<P)  L<PL) 


30 


3*  S4430£>00 


0.49  3649 


0.71S791 


V 


ANOTHER  ANALYSIS  --  YES  OR  NO?YES  i 

SAME  ENVIRONMENTS  --  YES  OR  N07YES  | 

SAME  STRESS  CONDITIONS  --  YES  OR  N07YES  | 

SAME  RESISTOR  TYPE  -  YES  OR  N0?N\YES  | 

1 

STRESS  RATIO  TO  BE  CALCULATED  -  YES  OR  N07NO  j 

GRADE  OF  RELIABILITY  *  CD  UPPER  OR  <  2>  LOWER  --  INPUT  t  @R  9 

?2  t 

IS  FAILURE  RATS  FOR  A  MULTIPLE  OF  LONGEVITY  TO  BE  CALCULATED 

INPUT  YES  OR  NO 

?YES 

multiple  of  LONGEVITY  AND  PI  <  L>a?  6*  S.  6A 
APPLIED  V0LTAGE745 
HATED  VOLTAGE7S50 
RESISTANCE  <OHMS>?I500 

s 

NUMBER  OF  TAPS? 3  I 

1 

CONSTaUCriON=ljig#3»4j5i0R  6?S  | 

I 

I 

j- 


PRECISION  POTENTIOMETERS 
RESISTANCE  =  1500  EMVIRONMENT  CODE  «  S 

GRADE  OF  RELIABILITY  -LOWER 
MULTIPLE  OF  LONGEVITY  *  6  PHD" 


STRESS  RATIO 

TEMPERATURE 

»  0,71 

FAILURE  BATE 

C%/im0  HRSD 

LCB) 

LCP> 

L<PL) 

50'  a.24420E-*0a  2,46825 


EXiVIPLE  II 


t  SEMI  CON DUC TOSS) 
SEMICONDUCTOR  FAILURE  RATE 


INSTftOCTiONS  —  YES  OR  NOTNO 

EWyiaaNMEN'r  =<  tu  LAB^  C2>  SQji  C3)  QFj  (4>  SP*  C3)  Al, 
C6>  GMU  (7)  AU#  t85  3L  OR  C9)  K  --  INPUT  itS...  OR  9?3 

S0<C»  MODEL  -I 


1  GENERAL  TRANSISTOR 

S  FIELD  EFFECT 

3  UNIUUCTION 

4  DIODES  AND  RECTIFIERS 

5  ZENER  DIODES 

6  SILICON  CONTROLLED  RECTIFIERS  I  SCR) 

7  MICROWAVE  DETECTORS  At)D  MIXERS 

8  VARACTOR  AND  STEP  RECOVERY  DIODES 

INPUT  I>2«....#0R87t 

PART  TYPE  at 

I  SI-NPN 

a  SI-PNP 

3  OE-l?NP 

4  QE-NPN 


INPUT 

uRADE  OF  RELIABILITY  “  <l>  UPPER  OR  C8>  LOWER  INPUT  1  OR  R? 1 


APR.I  CATION 
1 
a 

3 

4 

5 

6 

INPUT 


LINEAR! AC) 

LINEAR! DC) 

LOW  NOISE! AUDIO) 
Hiai  FREaUENCY!RF) 
LOW  NO I  SEC RF) 

LOOIC  SWITCHING 
?I 


CURRENT  OR  POWER  RATING  »l 
I  0  TO  100  MW 

a  100  tOS00  MW 

3  .5  TO  I. 

4  1.  TO  5 

5  S.  TO  20 

6  20 
INPUT  1,8*  3,...fa 

VOLTAGE  STRESS  < PERCENT)" 7 60 


COMin-EXlTY  • 

1  single  TRANSISTOR 

a  DUAL  ! UNMATCHED) 

3  DUAL  ! MATCHED) 

4  DARLINfilTOM 

5  DUAL  8M1 TTER 

6  HULUPLE  8M1TTER 

7  COMPLgUMTARY  PAIR 


INPUT  1,2,  3,  *...?! 


MAX,  MIN  AND  INCREMENT  OF  STREJS  RATIO  *4, «4 

MAX,  MIN  AND  INCREMENT  OF  OPERATING  TEMPERATURE  t  DEGRESS  O* 
730,  30,  30 


6EMERAL  TRANSISTOR  SEMICONDUCTOR 


PART  TYPE  aSi-MFW  APPLICATION  “LINSABCAO 
CURRENT  OH  POWER  RATING  (WATTS  OR  AMPS) « 100  TO 500  MW 

VOLTAGE  STRESS  <X)  »  60  COMPLEXITY  »SIM(a.E  TRANSISTOR 

RELIABILITY  GRADE  .'ODE®  1  ENVIRONMENT  CODS*  3 

STRESS  RATIO-  0.4 

FAILURE  RATE  (S/1000  HRS) 

TEMP  LCB)  L(SEM.> 

30  1.66124£>03  2.S9186E>02 


Will  IS  at  as 


ANOTHER  ANALYSIS  —  YES  OR  NO 
?y£S 

SiWIE  ENVIRONMENT  —  YES  OR  NOTYES 
SAME  MODELTYES 

SAME  RELIABILITY  GRADE  —  YES  08  N07N0 
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PART  TYPE  =! 

1  SI-NKa 

2  Sl-PNP 

3  GE-mP 

4  QE“NPM 
INPUT  U2,...?i 

eSADE  OF  RELIABILITY  *  <!>  UPPER  OR  (2>  LOWER  --  INPUT  1  OR  2? 2 


APa<I CATION  * 

1  LINEARCAC) 

2  LIMEARCDO 

3  LOW  NOISE! AUDIO} 

4  HIGH  FREQUENCY! RF} 

5  LOW  NOISECRF} 

6  LOGIC  SWITCHING 

INPUT  ?l 

CURRENT  OR  POWER  RATING  ai 
I  0  TO  100  MW 

&  100  TO 500  MW 

3  -3  TO  1. 

4  I«  TO  5 

5  5.  TO  20 

6  30 
1NPUT1«B«3***.72 

VOLTAGE  STRESS  CPERCENT)®? 60 


CCMH-EXITY  a 

!  SINGLE  TRANSISTOR 

2  DUAL  ! UNMATCHED) 

3  WJAL  <  MATCHED) 

4  DARLINGTON 

5  DUAL  EMI TTER 

6  MULTIPLE  EMITTER 

7  COMPLEMENTARY  PAX  R 


INPUT  1*2*3*. ...71 

MAX*  MIN  AND  INCREMENT  OF  STRESS  RATIO  >r?.4*.4*.4 

MAX.  MIN  AND  INCREMENT  OF  OPERATING  TEMPERATURE  (DEGREES  C)» 
730*30.30 
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GENERAL  TRANSISTOR  SEMICONDUCTOR 


PART  TYPE  -SI-MPN  APPLICATIOM  ='LIMEAR€AC> 

CURRENT  OR  POWER  RATING  t WATTS  OH  AMPS>«100  TOS00  M¥ 

VOLTAGE  STRESS  €*>  »  60  COMFLEXITY  sSZNGUE  TR#ttS!SlSTOR 

RELIABILITY  GRADE  CODE*  2  ©JVIRONWESIT  CODE*  3 

STRESS  RATIO*  0.4 


FAILURE  RATE 

<t/1000  HRS) 

TEMP 

LCBI 

LCSEM.I 

30 

i.66l34E-03 

0.2S91S6 

uss«ises;Rsss3&issaae3aiss£se«isa«sttae»«ss  sssd^ikujasgsseiiiBiEBaaeisissasttatssaiSili^tiSWMliiiliiiMSMiiiM 


ANOTHER  ANAt,YSlS  —  YES  OR  NO 
TYES 

SAME  BNVir^NMfNT  —  YES  OR  NOTNO 
S^E  MODEL 7NO 

SAME  HELI ABILITY  GRADE  YES  OR  NOtYES 


71 


S!JVXiM5flMEWT  =  <1>  LAB;,  <S>  SO*  <3)  6F,  <4>  6P*  (5)  AI» 

<6)  0M#  C7)  AU*  C8>  SL  OR  (9)  M  --  INPU'»  1,2,..  OR  9?  f= 

SmC*  MODEL  »} 

1  GENERAL  TRAKfSlStOR 

a  PI  ELD  gPKECT 

3  UNIIJUCTION 

A  DIODES  AMD  RECTIFIERS 

5  ZENER  DIODES 

6  SILICON  CONTROLLED  RECTIFIERS  C SOR> 

7  MICROWAVE  DETECTORS  AND  MIXERS 

8  VARACTOR  AND  STEP  RECOVERY  DIODES 

INPUT  l#2»*..*#0R8?2 

IMPLICATION  S 
i 

s 

3 

4 

5 

6 

INPUT  l*a*,*** 

COMPLEXITY  » 

I  SINGLE  DEVICE 

a  DUAL  UNMATCHED 

3  EXJAL  MATOIED 

A  WAU  COMPLEMENTARY 

5  TETRODE 

INPUT 

MM*  MIN  AND  INCREMENT  OF  STRESS  RATIO  i>?.Ai>*A«l 

MAX;,  MIN  A40  INCREMENT  OF  OPERATING  TEMPERATURE  {DEGREES  Ci« 
760* 60* 68 


LINEAHIAC) 

LIMEARCDC) 

LOGIC  SWITCH 
LOW  NOISE  AUDIO 
HIGH  FR£QUiNCY<RF) 
LOW  N0ISE{RF> 

76 


FIELD  EFFECT  SIMI  CONDUCTOR 


CATION  stow  NOISECRF) 

COMPLEXITY  -SINGLE  DEVICE 

reliability  grads  code*  i\  ENVIRONMENT  COOS«  S 

STRESS  RATIONS  0.dSi 


FAILURE  RATE 

HESI 

TEMP 

L<B> 

LCSEMr) 

60 

«.S§»4glE*03 

gis.  sssa 

jssi  B  9  g»  »  a  at  3  US  iis » tx  »  o  ^  i»  ta  ^  ai  e  a  «  a:  £>  a  a  s  ii  s  B  »  a  3!  a -I  a  «  K  a  » la  iS  a  at  ««  8  M  (I  M  ri  M  at  w  ai  a  a* 


ANOTHER  ANA2.YSIS  VgS  OR  NO 
lYSS 

SAME  aWlI^WNENT  «"  YES  OR  NO?NO 
SAME  MODHLTNO 

S^E  reliability  grade  »“  YES  OR  MOTYSS 


MVIRONMEtJT  =•  <  1>  LAB*  (2)  SO*  <  3>  6F*  CA>  GP*  C5)  AI* 

(6>  GM*  {?}  Ay*  (8)  SL  OR  <9)  M  —  IhJPUT  1*2#..  OR  97  6 

SetC.  MODEL  ®s 

I 

8 

3 

4 

5 

6 
7 

a 

IMPUT  Ui#  .. .  »#CIR8?4 

mm  'iYps  «» 

i  aiLieoM 

i  GERMAN!  UN 

SMBS  OF  SiL!j4SlL£tY  ^  Hi  UPPER  08  C  Si  LOWER  INPUT  1  OK  i?a 


GENERAL  TRANSISTOR 
FIELD  EFFECT 
UNI JUCTION 

DIODES  AND  RECTIFIERS 
ZENER  DIODES 

SILICON  CONTROLLED  RECTIFIERS  < SCR5 
MICROWAVE  DETECTORS  AND  MIXERS 
VARACTOR  A\£!  STEP  RECOVERY  DIODES 


t 


APFi.1  CATION  t 
I 


S 

4 


INPUT 


SIGNAL  C AUDIO) 

SIGNAL  €  IF  AND  RFS 
LOGIC  SWITCHING 
POWER  RiCTIFIlR 

POWER  KECT*  <H.V.  STACKS)  UMAX  *>600 
TORN ARB  REPIRENOE 
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CURRENT  OR  TOWfH  RATING  at 


i 

s 

3 

4 

5 

6 


@  TO  100  MA 
139  TO  i3@  MA 
.g  TO  1. 

I  TO  3 
3  TO  10 
13 


INPUTl«g#3#..  .7  I 


i 

! 

1 

I 


1 


MAK#  MIN  AND  INGRP4ENT  OF  STRISS  RATIO  «?.4#.4#«4 

MM.*  MIN  AND  INCR^ilNT  OF  OPERATING  TBMFERATURE  S  DSQRgii  CJs® 
T3i#ai#  3@ 


I 


Tit 


01  ODES  AMD  SEariFIERS  SEMICONDUCTOR 


PART  TYPE  ^SILICON  APPLICATION  =LOGIC  SVITCHINC 
CURRENT  OR  POWER  RATING  C WATTS  OR  AMPS>a0  TO  100  MA 

i 

RELIABILITY  SHADE  GODS*  S  ENVIRONMENT  COOS»  6 

STRESS  RATIO®  0<.4 

FAILURE  RATE  Cl/ 1000  HRS) 

TEMP  LCS)  L(S®0 

30  3.6aS67E>04  S.T363fiE'-00 


@  0  a  a  ai  u  a>  in  a  i3i  H  w  ■  iS  Si  a  «  «  a  u  la  E*  «  w  w  a  H  «  a  » IS  a  80  «i  a  n  a  «•  a  iil  a  »  a  >>  >1  tD  w  a  it  a  n  at  81  et  a  feat  *  ■  a 


ANOTHSH  ANALYSIS  ““  YES  OR  NO 
?N0 


rs 


EXAMPLE  III 


<  Ml  CROC!  RCUl  TS) 

01/a3/70  15104 

FAILURE  HATE  OF  MICROCIRCUITS 

ISISTRUCTIQHS— YIS  OR  MQTNQ 

SRyiaOMM^T  tlJ  Lm,  <g>  so#  tO)  8F»  <4S  CP*  <S) 
ci)  Mi  (?)  AU»  C85  SL  OR  €0)  MISSILE  «-  INPUT  1# 

76 

ANALYSIS  FOR  <U  DICITAL  OR  <i)  LINEAR  MICROCIRCUITS  -  INPUT  1  OR  8?g 
INPUT  PAM’  IfiiNTiFIERfOPIRATlONAL  AHFLlFiaR 
amMBU  OF  BASIC  Ft^jCnONi  a  71 
OPEN  VOLTAOE  QAIN  e 

NUMBiR  OF  EXTRA  Oft  SPiCIAL  INPUTS  C  SUCH  AS  NON- INVERTIN8>« 

7  i 

NCiiBIA  OF  gXTM  OR  iPEClAL  OUTPUTS  (SUCR  AS  EMITTift  rOLLOWift  >« 

7  i 

NUMBER  OF  QTHIR  SPECIAL  FEATURgi  (SUCH  AS  THMSHOLQ  LIMITINO 
OR  EXtftPIS  FMO  mBi»7§ 

TTPE  OF  PACKAOS  « 

FLAtPAGK  —  «U  OLAiS#  <S5  ALUMINUM#  U>  MiTAL 
0R 

TO«B  1 41  OLAS  FRIT*  liS  EUTECTIC  iOLOlR 

INPUT  I#  U*  3#  4#  OR  8 
f  I 

QUALITY  QttADi  «  (Cl)  OPTmi®?l  S0J^i2^#  (0)  UPPER  0RABE# 

C  S)  AVERAQi  SMOi#  <4)  LOWER  ORAW  OR  (8)  EXPLANATION  »  INPUT  i  i#  3#  4  8 
7  i 

WHAT  IS  tni  MAX#  MIN  AND  INCfliMlNT  OF  JUNCTION  TiMPlftATURl  *  CEO  C 
?  ?S#f8#79 


16 


V 


LINEAR  MICROCIRCUITS 

OPERATIONAL  AMPLIFIER 

NO.  OF  SPECIAL  INPUTS  o  I  MO  OF  SPEClAf^  OUTPUTS  •  I 

NO*  OF  SPECIAL  FEATURES  ■  0  OPEN  VOLTAGE  GAIN  «  60 

E5JV1ROMMMT  CODE  *»  6 

COMPLEXITY  FACTOR  «  8  QUALITY  GRADE  -OPTIMUM  SCREENING 


HNOTHER  AfJALYSIS  —  YES  OR  MO 
?YE3 

SAME  gJIVIROMMEN'iT  YES  OR  MO? MO 

EMVIROWMENT  »?  <  1>  LAB^  <  S)  SO^  <  3>  6F^  <A)  GP#  C  5)  GM# 

C6>  A!;^  <7>  AU^  <83  SL  OR  C9)  MISSILE  —  IMPUT  1* 

73 

ANALYSIS  FOR  <  i>  DieiTAL  OR  C2J  LIMEAR  MI  CROCI RCUI TS  ”  IMPUT  X  OR  2?  1 
IMPUT  PART  IDEMT1FIER7JK  FLIP-FLOP 

DO  YOU  KNOW  THE  V^UE  OF  THE  COMPLEXITY  FACTOR  PICO 
YES  OR  MOTYES 

COMPLEXITY  FACTOR  *73 

TYPE  OF  PACKAOE  <» 

FLAtPACK  —  C  l)  GLASSj.  CS)  ALUMINIM#  C3>  METAL 
0R 


TO-5  —  C4)  OLAS  FRIT#  C  S>  EUTECTIC  SOLDER 

INPUT  I#  fi#  3#  A#  OR 

in 

QUALITY  GRADE  *»  Cl)  OPTIMUM  SCREEN#  CS)  UPPER  GRADE# 

C3)  AVERAGE  GRADE#  <4)  LOVER  GRADE  OR  < 5)  EXPLANATION  »  INPUT  1  2# 3#  4  ft 
?3#S 


iSWAT  IS  THE  MAX#  MIN  AND  INCREMENT  OF  JUNCTION  TEMPERATURE  -  DEG  C 
tiI0#  t!0#  110 


T8 


I 


AMOTHEH  AMAJUrsiS  —  YES  OR  MO 
?YES 

SAMS  SHVifSNMEMt  --  YES  OR  NO?YES 
SAME  PART  tYPi  ygs  OR  MOtYES 

2MPUT  PART  IDl^TlriERtJKKS  PLIP-PLOP 

YES^OR  eOMPUlXITY  FAGTCR  PICC) 

eOMK,15tm  FACTOR  *?3 
TYPI  QF  PACKAeg  s 

FLATPACK  -«•  U>  8LA3S»  C  i)  ALlWIMWi*  €3)  METM. 

m 

tO»S  »“  «4J  OLAS  WmXt  CSJ  HyTSOTiC  gOLDER 

wmn  U  i»  3*  4*  9R  g 

t4. 

eWALITY  iM&i  «  UJ  OrriMUM  SCRUM#  «8J  UPPER  BRABE# 

OS  AUERAQi  SRAfll#  CAS  LOMiR  gSABi  OR  CSS  KPL^ATION  «  IMPUT  1  ®0#  4 
fuLgfs^*  iMCRlMiST  OF  JUNCTIOM  TlMPlSMTURE  «  DEO  S 


DIGITAL  MICROeiRCUITS 


JK  FLIP-F-LOP 


C0«R.EX1TV 
J»JNCT  TEMP 


ENVIRONMENT  CODE  » 
FACTOR  a  3 

BASE  FAIL  RATE 


3 

QUALiry  GRADE  a AVERAGE  GRADE 

FAIL  RATE  <S/100E  HRS) 


0 

5 

10 

IS 

^0 

S5 

30 

35 

A0 

.'tS 

ss 

60 

6S 

70 

75 

60 

8S 

00 

95 

100 

10S 

110 


S.  16S29E-0A 

2«S19aaE“04 

2*91537E-04 

3.3S674E-04 

3. 8 4639 E- 09 

4.38736E-04 

4*98274B-04 

S.63S57E-04 

6*3489&E*04 

7*  1S580E-04 

7.969SaE-04 

8.882iaE-04 

9.867  40E-04 

1 • 09279 E- 03 

1.20665E-03 

1.3b&:?7E-03 

K4S883E-03 

I.S9769E-03 

1. 7  4538  £-^03 

l»90ai5E-03 

8*866S3E-03 

2.24384E-03 

2*429 18 E- 03 


3*897 S3E- 02 

4.53460E-02 

5.24766E>02 

6*04214E-O2 

6.923S0E-02 

7«897a5E-02 

8*96693E*02 

0*  101440 

0.  114281 

0*128264 

0*  143446 

0.159878 

0*  177613 

0*  1967  >11 

0.217196 

0.239143 

0*252590 

0.287584 

0*314169 

0*342388 

0*372282 

0*403891 

0*437152 
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EXAMPLE  IV 


< CAPACITORS) 

0J/39/70  I4l42 

CAPACITOR  FAILURE  RATE 

DO  you  WISH  INSTRUCTIONS  —  YES  OR  M07yES 

THIS  PBOQRm  CALCULATES  THE  FAILURE  RATE  OF  CAPACITORS  IN 
ACCORD^CE  WITH  THE  RADC  RELIABILITY  NOTE«)OK  <  SEPT  1967). 


INPUT  REQUIREMENTS  IF  APPLICABLE 
1  CAPACITOR  TYPE  AND  CODE 


CODE 


TYPE 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 


PAPER  FOILj  paper  MYLAH>  PAPER*  MYLAR-METALLIZED 
MYLAR  OR  teflon 

PLASTIC  FILM  INON-METALLIC  CASE) 

POLYSTYRENE 

TANTALUM  FOIL 

TANTALIW*  WET  SLUG 

TANTALUM*  SOLID*  DIELECTRIC 

ALUMINUM*  WET  FOIL 

MICA*  MOLDED 

MICA*  DIPPED 

MICA*  BUTTON 

GLASS*  PORCELAIN 

CERAMIC  LOW  K 

CERAMIC*  HIGH  K 

VARIABLE*  CERAMIC 

VARIABLE*  GLASS  PISTON 


2  ENVIRONMENT  AC'ID  CODE 

<I)  LO*  12>  SO*  <3)  GF*  <4)  GP*  CS>  Ai* 

16)  GM*  <7)  AU*  <6)  SL*  AND  (9)  M 

3  RELIABILITY  LEVELS  AND  CODES 

(1)  L*  C2)  M*  13)  N*  14)  R*  15)  S 

4  CASS  DIMA  &  length  (IN*) 

5  CIRCUIT  RESISTANCE  <OHMS/VOlT) 

6  CIRCUIT  STYLE - CYi0*  cy20*  ETC* 

7  CAPACI TANCE  C  UUF) 

8  MAX.*  MIN*  AND  INCREMENT  OF  STRESSES  - 

1  STRESS  RATIO  AND  OPERATING  TEMPERATURE  -  DEG  C) 

NOTE*  IF  ONLY  ONE  VALUE  IS  TO  BE  ENTERED  FOR  A  STRESS  INPUT 
IIHAT)  VALUE  FOR  MAX*  MIN  AND  INCREMENT 

DO  YOU  WISH  TO  HUN - YES  OR  N07YES  op 


IfiPUT  E.'Ji’ifiOiVMENT  CODE?  5 


INPUT  CAPACITOH  TYPE  CODS?  11 

ANALYSIS  FOR  Cl)  UPPER  0R  C2)  LOWER  QUM.I  TV  GRADE  ? 

INPUT  1  OR  2? a 

INPUT  MA)C#  MIN  AMD  INCREMENT  OF  ST^SS  RATIO?.  6*  0*  .  3 

INPUT  HAK*  rtIN  AND  INCBErtENT  OF  OPER.  T2J«PERATOiffi  C  DSOREES  C)?1A0#0#A0 


MICA-*  aUTTQM  CAPACITOR 
ENUIRONMEi^jT  COM  ^  3  LQttga  CMDi 


STRESS 

MTIO  a  0 

TlMPERATURS  FAILURE  RATI 

0  C 

Lcai 

LCP) 

i 

6.  S81S0a«0A 

3.  33i00g<»03 

m 

i«gili31»04 

4«  340  Ail*.  e@ 

B0 

i«S6e?Af-.0a 

^?.ii09Si«0a 

ia& 

4i.i8fiAlE»i3 

0«I89iS« 

STRESS 

RATIO  ®  0.3 

TS24PiRATURE  FAILURE  RATS 

C3I/1000HRS.) 

0  G 

LCR> 

LCP) 

0 

9»  399S0E*0A 

4. 4438@l*'ig 

A0 

l.@9SSgl»§3 

§. TSAasg-aa 

30 

R.aa0A§E»03 

^«TO133S«03 

190 

3.  A73#4£-03 

STRES'iJ 

MTIO  «  a.G 

TEMPiHATURE  FAILURE  RATI 

i  i/  1000HI13. ) 

0  a 

LiBi 

LCPS 

0 

i.gV9@Al-03 

0. 133104 

A0 

3.3?a37E“03 

0. 161iOS 

6.9g44l0E“03 

0.33  30  T9 

12U 

i.f9343E"@a 

0*3043?3 

another  analysis  YES  OR  NOTYES 
SAME  ENVIRONMENT  •-  YES  OR  NOTNO 
INPUT  ENVIRONMENT  CODE?  3 
INPUT  CAPACITOR  TYPE  CS0E?i3 

ANALYSIS  FOR  (U  UPPER  m  C&)  LOVER  DUALITY  ORADE  ? 

INPUT  1  oa  g?l 

IMPUf  MASi  MSN  AND  tNSMMSNT  OF  STRESS  RATIO? .  8#  0*  »  I 

INPUT  mm»  MIN  AND  INCR^SNT  OF  0PER«  TEMPERATURE  £  OEQRSES  Cn0«I80*»40 


Uil^IU  LOW  K  OAPAOITOR 


ENVimiMENT  CODE  3 

UPPER  QRADi 

iimss  RATIO 

i»  # 

FAILURE  MTE 

CI/li0mSO 

a  6 

LC8» 

UP) 

iilS 

t*4lig44tS-03 

St.TlYRIfg-ga 

8i 

4.S0«i«»»4 

Uf?ir9Ti“i3 

m 

O*3Si8Ti»0i 

A«  li30TE-§4 

i 

i«O9SMi»0S 

iTRfJS  MTtO 

^  0*10 

TlMPERATyRi 

FAI LURi:  MTE 

ci/i00iRas>.) 

a  0 

Lca> 

L<P) 

li# 

8«S14i6E»03 

i.igTTis-ea 

80 

s*@t6ais«04 

i<.0S0lUSl«03 

m 

i«@i4ifS“04 

4«iVO^E-04 

i 

l*08T®?i»@4 

STRESS  RATIO 

a  0*  § 

TiMPERATURE 

FAILURE  RATS 

CX/)000HRSO 

e  a 

LC1> 

UPi 

im 

J»|4li83B“@3 

80 

6.  S4S86E“@4 

3«3Sei0B-03 

40 

1.  is  109  U"  §4 

S*  304381-04 

0 

i.  58#4?»“08 

i.a34Sf»“i4 

APP&^OIX 


I^STMUCTIOi^  iL.iS?IM€S 


THIS  APPBVjPIX  PTO:3R'«TS  STI'-^GS  OF  fH£  FJ^jaHAia  JNSXaiJCTlOSS  &S  BI^13SSia> 
IH  SECTION  lil*  S.0  OF  ITIXS 


FAILURE  HATE3  FOR  CARBOM  COMPOSI  fl OM  RESISTORS 


IPISTRUCTIONS 


THIS  PROQRA.i  CALCULATES  THE  MSE  FAILURE  RATE  Ai>ID  THE 
QATASTI^PHIC  FAILURE  RATS  lifOR  THE  FIRST  PERIOD  OF  LOiJaEUlTT 
A  MULTIFLI  or  THE  FIRST  PERIOD  OF  LOMeEVITV  FOR  CARSON  COMPi  RES. 
IN  AGOORDANGi  tfl  W  THE  RADC  RELIAHILITT  NOTiSOCH»  fKPTu  1^6?. 

INPUT  HEaUIRfMCCiTi 


i » 

MSISTOft  STTLE 

i» 

RiBIiTANCE'  UALU&  (iKFiSI 

a< 

l^VlMNiNT  ““  LAiORATORT*  OfiOUNB*  STC» « 

A< 

THE  Hfl.Tia.E  OF  LONSgUlTV  AND  THE  UALUI 
FAILURI  RATI  FOR  A  MULTIPLE  OF  LONGEVITY 

OF  PUD  If  THI 

IS  TO  m  CALCULATED 

S> 

8imii  eONOITIQNI 

Ai.  gimii  RATIO  »  OFIRATINO  POWER/POWER  RATING 
KAXi  NIN  AND 

a.  OPiRAtINC  TWEiIaTURE  ^seqheks  a 

mK.*  '^SN.  AfSD  INCR^iNT 

NQTSSS 


THi  QNLV  INPUT  W  THE  PRCCRftvi  WAT  t$  agaUUtEO  FROMi  THI 

NOT^OOK  IS  THE  UAiAJE  OF  THi  PHD  FOR  LOHOBVITT 

TMl  Riif  OF  THE  ASOVi  INPUTi  AM  CODiS  W  Wg  PROSRAM 

IF  ONLT  ONS  UALi'..  'i$  TO  BE  giNTCRED  FOR  A  STREiS  CQNDlTjUN 
INPUT  THf  VALUi  FOR  MAK#  MQ  INC  *-••«  KMA'^PLSf  I » i -  1 

MANT  SUIFUT®  AHS  CODED  IN  ACSOHDANCi  W?.TH  WB  INPflt  COWLH 

THS  INPUTS  ARB  iNTEMD  ©T  THE  KKTJMARf?  THET  AR®  SUSHI ttD 


FAILURE  RATE  FOR  FILM  RESISTORS 


INSTRUCTIONS 


THIS  PROefiAM  CALCU-ATES  THE  BASE  FA'uUaE  RATE  AND  THE 
CATASTROPHIC  FAILURE  RATE  FOR  THE  FIRST  PERIOD  OP  LONaEVlTT  AND 
A  MULTIPLE  OF  THE  FIRST  PERIOD  OF  LONeSVITV  FOR  FILM  STORS 
IN  ACCOROAnICE  with  THE  HADC  RELIABILITT  NOTEBOOK#  -^EPT*  196?. 

INPUT  REOUI REGENTS 

I*  RESISTOR  TYPE  -«•  POWER#  PRECISION#  ESTABLISHED  RELIABILITY 
OR  INSULATED 
@#  REST  STANCE  VALUE 

3.  ENVIRONM&JIT  *•-  LABORATORY#  SROUND#  ETC# 

A.  multiple  of  longevity  and  PICL) 

S«  REi#IASiHTY  LEVEL 
4»  RESISTOR  GHARAGTERISTIG 
7.  RESISTOR  POWER  C  WATTS) 

M/tX#  MIN  AND  INC  OF  THE  STRESS  RATIO  AND  OPES#  TiMPBRATURE 
STRESS  liATIO  «  OPEMTINC  POWERFftATiO  POWER 


NOTES 

THE  ONLY  INPUT  TO  THE  PROeRA^N  THAT  1$  REOUIRID  FROM  TOE 

NOTEBOOK  li  THE  VALUE  OF  THE  P1CL5  FOR  LON6BVITV 

THE  HiST  OF  THE  ABOVE  INPUT!  ARE  CODED  IN  THE  PROGRAM 

UMi  OJ*  THE  OUTPUTS  AM  CODED  IN  AOCORD^eE  WITH  THE  INPUTS 

I  F  ONLY  ONE  SNTRY  IS  REQUIRED  FOR  THl  ITfiESS  RATIO  OR  TKI 
OPER  TS^PiRATUM  INPUT  THE  SAME  VALUE  FOR  MAH#  MIN  AND  INC 


FAILURE  RATE  FOR  FIXED  WIREUOUND  RESISTORS 


IMSTHUCTIOMS 


THIS  PRD6AAH  CALCULATES  THE  BASE  FAILURE  RATE  AMD  THE 
CATASTTOPHIC  FAILURE  RATE  FOR  THE  FIRST  PERIOD  OF  LONOEVITy  AMD 
A  HULTIPLI  OF  THE  FIRST  PERIOD  OF  LOHOEVIIY  OF  WIREtfOlWD  RESISTORS 
AGCORDAMCE  U1 1H  THE  RADC  RELIABlLITr  NOTEBDOKj  SEPT*  1967* 

IMPUT  REQUIHEHEHTS 

1.  RESISTOR  TYPE  -*  ACCURATE  OR  POWER 
OR  IHStO^ATSO 
0*  RESISTAHGJI  VALUE 

S«  INVUIOHHEMT  LABORATORT*  OMiUND*  ETC* 

A*  VALUE  OF  PI<L)  FOR  MW.TTPLE  OF  LONOEUITT 
8  s  BELIARILITY  SHADE  UPPER  OR  LOWER 
6*  RESISTOR  CHARACTERISTIC 

7s  mx*  mm  and  increment  of  the  stress  ratio  and  oper  temperature 

STRESS  RATIO  ■  0PERATIN6  POWER/MTED  POWER 


N  0  TES 

THE  ONLY  INPUT  TO  THE  PHOQ/iAM  THAT  IS  REQUIRED  FROM  THE 
NOfEROOK  IS  THE  VALUE  OF  THE  PHD  FOR  LONGEVITY 
AND  THE  RESISTANCE  STYLE  EXAMPLE  RW  70 

THE  REST  OP  THE  ABOVE  INPUTS  ARE  CODED  IN  THE  PROGRAM 

MANY  OF  THE  OUTPUTS  ARi  CODED  IN  ACCORDANCI  tfl'IH  THE  INPUTS 


IF  ONLY  ONI  ENTRY  IS  RSQUIRID  FOR  THE  STRESS  RATIO  OR  THE 
OPEH  Ti^PERATURg  INPUT  THE  SAME  VALUE  FOR  MAX*  MIN  AND  INC 


FAILURE  RATES  FOR  POTENTIOMETERS 


\ 


INSTRUCTIONS 


THIS  PROGRAM  CALCULATES  THE  BASE  FAILURE  RATE  AND  TilE 
CATASTROPHIC  FAILURE  RATE  FOR  THE  FIRST  PERIOD' OF  LONGEW  TV  AND 
ii  MULTIPLE  OF  THE  FIRST  PERIOD  0)?  LOWOEVITY  FOR  POTS2JTIOMSTERS 
IN  ACCORDANCE  WITH  THE  RADC  RELIABILITT  NOTEBOOK*  SEPT.  1967. 

INPUT  REQUIREMENTS 


ENUIRONMENT  *•  LABORATORY*  SATELLITE  ORBIT*  ETC. 

APPLIED  VOLTAGE*  RATED  VOLTAGE*  RESISTANCE  (OHMS) 

NIWBER  OF  TAPS*  NUMBER  OF  SECTIONS*  GANG  “  FIRST*  SECOND*  ETC- 
AND  THE  VALUE  OF  PKEFF)  F  IN  ACCORDANCE  WITH  STEP  3 
PAGE  76  or  THE  NOTEBOOK 
NOTES* 

i 

THE  USER  iSl,  GIVEN  THE  OPTION  OF  INPUTING  OR  HAVING  THE 
STRESS  RATI 0^ CALCULATED  BY  THE  COMPUTER 

THE  NUMBER  OF  SECTIONS  AND 

THE  VALUE  OF  PKEFF)  IS  NOT  REQUIRED  IF  THE  ADJUSTED  STRESS 
RATIO  HAS  BEEN  PHEASSIGNED* 

MANY  OF  THE  OUTPUTS  ARE  CODED  IN  ACCORDANCE  WITH  THE  INPUT  COOES 

IF  ONLY  ONE  VALUE  FOR  A  GIVEN  STRESS  CONDITION  IS  DESIRED 
INPUT  that  value  FOR  MA)(*  MIN  AND  INCREMENT 
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02/03/70 


ISt  54 


CAPACITOR  FAILURE  HATE 

00  YOU  VI SH  INSTRUCTIONS  -<•  YES  08  NOIYES 

THIS  PHOOHAM  CM.CULATS5  THE  FAILimK  HATE  OF  CAPACITORS  IN 
ACCORDANCE  WITH  THE  8A0C  RELIABlUtY  NOTEBOOK  <  SEPT 


INPUT  nSOUlHEM^TS  IP  APi^XCASLE 
1  CAPACITOR  TYPE  AND  COM 


CODE 


TYPE 


I  PAPER  FOIL#  PAPER  HYX^R#  PAPER*  NYLAA'-NETALLIEID 

8  MYLAR  OR  TEFLON 

3  R.ASTXG  FILM  <  NON-^MET ALLI C  CASE! 

4  POLYSTYRENE 

i  TANTALUN  FOIL 

5  TANTALtM#  VET  ^U@ 

7  TANTALUM*  SOLID*  DISLlCTfUC 

$  M.UHIINUHI#  VET  FOIL 

9  MICA#  MOLDED 

10  MICA*  DIPPED 

II  MIGA#  BUTTON 

12  OUASS*  PORCELAIN 

13  CIRAMIC  LOV  K 

14  CERAMIC*  HINN  K 

15  vahimile;#  ceramic 

IS  VARIABLE*  ^.AS.^  PISTON 


2  ENVIRONMENT  AND  CODE 

(U  LO#  <21  30*  131  or*  <4>  OP*  Ai* 

<s)  m*  <7)  AU*  cei  SL*  and  <9>  a 

3  RELIABILITY  LEVELS  AND  CODES 

CU  L#  <2)  M*  (3>  N«  C4>  R*  (S>  S 

4  CASE  DIM  4  LBNOTH  CIN*} 

§  CI^UtT  RESISTANCE  (OHMS/ VOL TI 

6  CIRCUIT  STYLE  —  CYia#  SY20*  ETC* 

7  CAPACITANOI  CUUP) 

0  MAE**  MIN*  AND  INCRliMENT  OF  STRESSES  o-o 

C STRESS  RATIO  AND  OPIRATINS  TEMPERATURE  »  DEO  0) 


NOTE*  IP  ONLY  ONE  VALUE  IS  TO  BE  ENTEHiD  FQR  A  STHEii  INPUT 
CTKATI  VALUE  FOR  MAX*  MIN  AND 


DO  YOU  WISH  TO  RUN  »*  YIS  OR  NO? 
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CONNECTOR  FAILURE  RATE 


INSTRUCTIONS 


THIS  PHOQ&Af^  CALCULATES  THE  @AS£  FAILURE  RATE  THE  FAILURE  RATE 
OF  CONNECTORS  IN  ACCORDANCE  WITH  THE  8ADC  RELIAaiLITY  NOTE^OK# 
SIPT  1907* 


INPUT  REOUIRE^aNTS  AND  CODES 
1  EI^VI.RONNiNT 

U)  LAMORATOHT#  Q^UND#FIXSD.  C3l  CHOH'ID  PORT  ABLE 

CA)  QROiJND*  MOaiLS*  (8)  AIRiO^g*.  INHAllTlDi 
C8I  AiaiOaNE^  UNINHABITED*  C7>  SATa.LITE  ORBIT 
CS)  MTELLitffi  LAIS^CH*  <0)  NliSILE 

a  eONN ECTOR  IDIJ^TIFISR 

lONLT  FOR  I  oai  Tin  CATION  »-  NOT  UIS0  FOR  SALOULATiONS) 

3  HELIAIILITT  QRADi  ««  UPPiR  OR  LOWER 

4  NAfERIAL  »-«  U)  h»  CBI  B»  <31  C*  «A5  B 

5  EXPlSTiO  eURRPlT  <mmi 

S  Nyi4»ER  OF  ACTiWi  PINS 

1  CYCLEi^^ieii  hRi. 

ai  NAX^  NIN  AN8  INGHiiiSNT  UF  MBim^  TMFiaATURi 

(MOHELS  Q> 

9  PIN  OAQl  U5  m»  iBi  @a*  <31  IS*  <  A)  IR 

NOTEii 

CODES  NUHBERi  IN  SRACKETS  t  i 

IW  ONLY  ONE  VALUE  FOR  ANBIENT  rMPSRATURl  IS  TO 
EiNTKHED*  INPUT  THAT  VALUi  FOR  NAX*  MIN  AND  INSim^BNT 

INPUTS  TO  THIS  PROSMAii  ARS  munSO  THROUeH  IHi  HEYSOAftO 
THEY  ARE  QUERIED* 

MANY  OUTPUTS  AHE  IN  ACCORDANCE  WITH  THE  INPUT  COOES 


miuusi  RATKS  or  relays 


iNSTRUCTIOMS 


THIS  PaOeStAM  UALatH-ATES  THE  BASE  FAILURE  RATS  A\iD  THE 
FAILURE  RATE  OF  RIO, AYS  IM  ACCORDAMCE  WITH  THE  RADC  RELIABILITY 
NOTEBOOK  «SEPT  IP67U 

INPUT  REOUIRENENTS  AMD  CODES 

I  ENVIRONMENIT 

CU  LABORATORY  ( SATELLITE  ORBIT 
<3>  OROUND  FIXES  (A>  QROUND  RORTABL^E 
IS)  AIRBORNS  INHABITED  C  0>  BROUMD  MOBILE 
C?)  AIRBORNE  UNINHASITSD  <8>  SATELLITE  LAUNCH 
(9)  MISSILE 

i  OONTAOT  TOf8^  AND  OUf^TITY 


<  1) 

3PST 

<g) 

DPST 

<3) 

SPOT 

(A) 

3PS'f 

<§> 

4PST 

<$) 

DPDT 

<?) 

3PDT 

<3) 

4PDT 

<9) 

OPOT 

0  PART  I  DiNtTl  n  ER 

(ONLY  FOR  PART  I  DENT! FI  CATION  »  NOT  USED  IN  CALCULATIONS 

4  GRADE  OF  RELIABILITY  »-  <  I>  UPPEIL  <8J  LOWER 

5  dVCLES/HR 

g  LOAD  TYPE  -  <U  RiSI  STIVE*  <  S)  INDUCTIVE 

(3)  LAMP 

T  TEMPERATURE  RATING  «  <1)1  SS  OR  < 0)  IBS  DEGREES 

8  MAX#  MIN  AND  INCRfflNKNT  OF  STRESS  RATIO  «* 

<LOAD/RATED  RESISTANCE  LOAD) 

9  MAX#  MIN  AND  INCREMENT  OF  OPERATING  TEMPERATURE 

NOTES! 


IF  ONLY  ONE  VALUE  IS  TO  BE  ENTERED  FOR  A  STRESS  INPUT 
THAT  VALUE  FOR  MAX#MIN  AND  INCRESCENT  OF  THE  STRESS 

MANY  OF  THE  OUTPUTS  ARE  IN  ACCORDANCE  WITH  THE  INPUT  CODES 
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FAILUilE  SIATES  FOR  SWITCHES 


INSTRUCTIOWS 


■miB  PROGRAM  CALCULATES  THE  FAILURE  BATE  OF  SWITCHES  IM  ACCORDAt'SCg 
WITH  THE  RADC  RELIABILITY  HOTEBOOKr  SEPT*  19 6T* 

INPUT  REQUIREMENTS  AND  CODES 

1  ENVIRONMENT  &  CODE 

tl>  LABORATORVj  SATELLITE  ORBIT#  <  3)  GROUND  FIXED 

(A)  GROUND  PORTAa^E#  <  5)  AIRBORNE  INHABITES# 

(6)  GROUND  MOBILE#  <7>  SATELLITE  LAUNCH 


2  RELIABILITY  GRADE  --  C 1>  UPPER.  C2)  LOWER  OR  { 3>  BOTH 


3  MAX.#  MIN.  AND  INCKIMENT  OF  SWITCHING  CYCLES/HR. 


A  SWITCH  DESCRIPTION  --  tl>  TOGGLE  OR  PUSHBUTTON 

(SINGLE  BODY)#  <  S>  BASIC  SENSITIVE  SWITCH 
(SINGLE  BODY  OR  MULTIPLE  GROUPS)# 

(3)  ACTUATION  ASSEMBLY  (USING  BASIC  SJS^SITIVE 
SWITCH  OR  ROTARY  WAFERS)#  (A)  ROTARY  SWITCH  WAFERS 


5  SWITCH  TYPE  -  1  SNAP  ACTION#  2  NON- SNAP  ACTION 

3  ACTUATION  DIFFERENTIAL  >*002  IN.# 

A  ACTUATION  DIFFERENTIAL  <  •  m2  IN# 

5  CERAMIC  RF  WAFERS#  6  MEDIUM  POWER  WAFERS 


6  NUMBER  OF  CONTACTS#  ACTIVE  SWITCHES  OR 

BASIC  SENSITIVE  SWITCHES* 


NOTESs 

THE  NUMBERS  IN  BRACKETS  CX>  ARE  THE  CODES. 

THE  CODES  for  THE  SWITCH  TYPE  ARE  NOT  CONSTANT  FOR  EVERY  RUN 

IF  ONLY  ONE  VALUE  IS  TO  BE  ENTERED  F^rt  THE  SYCLES/KR* 

INPUT  THAT  VALUE  FOR  MAX#  MIN  AND  INCREMENT 

MANY  OF  THE  OUTPUTS  ARE  IN  ACCORDAi-iCK  WITH  L.  INPUT  COOES. 
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SI24I  CONDUCTOR  FAILURE  RATE 


IMSTRUCTIOMS 


THIS  PROGRAM  CAI.Cin-ATES  THE  BASE  AMD  CATASTROPHIC  FAILURE 
RATE  OF  SEMICONIWJCTORS  IM  ACCORDANCE  WITH  THE  RADC 
RELIABILITY  NOTEBOOK,  VOL  II,  SEPT.,  1967. 

INPUT  REQUIREMENTS  AND  CODES 

1  EMVIRONMEMT 

<1>  LABORATORY  < SJ  SATELLITE  ORBIT 
<35  GROUND  FIXED  C4)  GROUND  PORTABLE 

<55  AIRBORNE  INHABITED  <65  GROUND  MOBILE 
<75  AIRBORNE  UNI NHABI TIED  <85  SATELLITE  LAB 
<95  MISSILE 

2  MODEL 

<15  GENERAL  TRi^SISTOH,  <25  FIELD  EFFECT,  <  3>  UNIJUNCTION 
</|5  DIODES  AND  RECTIFIERS,  <5>  ZENER  DIODES,  . 

<65  SILICON  CONTROLLED  RECTIFIERS  <  SCR) 

<75  MICROWAVE  DETECTORS  AND  MIXERS,  AND 
<85  VARACTOR  AND  STEP  RECOVERY  DIODES 

3  PART  TYPE 

4  GRADE  OF  RELIABILITY  --  <15  UPPER  OR  <25  LOWER 

5  APPLICATION 

6  CURRENT  OR  POWER  RATING  < WATTS/AMPS) 

7  VOLTAGE  STRESS  <PERCENT5 

8  MAX,  MIN  AND  INCREMENT  OF  STRESS  RATIO 

9  MAX,  MIN  AND  INCREMENT  OF  OPER  TEMPERATURE 
NOTES 

PART  TYPE,  APPLICATION,  AND  CURRENT  OR  POWER  RATING  ARE  CODED 
HOWEVER,  THEY  ARE  NOT  THE  SA^E  FOR  EACH  MODEI.,  THUS  THEY  ARE  NOT 
INCLUDED  HERE-IN.  THESE  CODES  SHOULD  NOT  GIVE  THE  USER  ANY 
DIFFICULITY  SINCE  THEY  ARE  STRAIGHT  FORWARD 

IF  ONLY  ONE  VALUE  I S  TO  BE  ENTERED  FOR  A  STRESS,  INPUT  THAT 
VALUE  FOR  MAX,  MIN  AND  INCREMENT. 


9U 


FAILURE  RATE  OF  MICROCIRCUITS 


IMPUT  REaUlRlMiMTS 

1  BNViRONMEMT 

<i>  LABORATORY#  <2)  SATELLITE  ORBIT#  OJGi^USSO  FIXED# 
<A)  GROtMD  PORTABLE#  (5)  GaOWaD  MOBILE# 

<6)  AIRBORNE  INHABITED#  (7,)  AIRBORNE  UNINHABITED* 

<8)  SATJOuLlTE  LAUNCH.  <9>  MISSILE 

2  PART  IDENTIFIER 

3  NUMBER  OF  BASIC  FUNCTIONS 

4  OPEN  VOLTAGE  GAIN 

5  NUMBER  OF  EXTRA  OR  SPECIAL  INPUTS 

6  NUMBER  OF  EXTRA  OR  SPECIAL  OUTPUTS 

7  TYPE  OF  PACKAGE 

8  QUALITY  GRADE 

9  MAX#  MIN  AND  INCRSMENT  OF  JUNCTION  TEMPERATURE 
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TJiiB  lifteuwent  ia  suLJeet  to  lapeoial  «Apoy%  coB'Erois  and  tsaoh  tyMiaaittaA  te  foreign 
Roverninenta  or  ijationaLa  may  L«  ftiadfe  only  with  prior  approval  of  BADS  (EMNRR) 

QAPB,  NY  131440. 
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Computer  programs  which  enable  the  reliability  an^lnesi*  to  Jdaohanieally  apply 
th'3  "fiADC  hsliabiiity  I.'otebocsk ,’*  Velume  II,  Septoahar  1^67,  in  obtp.JniBB  the  failure 
rate  of  pieofi  twrta  are  presented. 
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